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4-o JD 


i! CdL_>JI*-II joSjjJl |>jU«4ju5jJ! CdL>JI*1I ^yayo JjIjuuu 4> CD I j*i> L><d I 0JJ& J 

ci)U>JL«-lIj Intel i5j_cs» 4 -L>—i^j 4-*ju^lU cdL»JL*J,i Personal Computers 4_u^3_>CaJ I 0j-^>S!! j 

Jj'i! jl! jIojLpI £^>^11 Ijj& ^ia*3 ^*JI £>-1ji! tj-Q 4-^j-oiv-oj 4Jl^IL*)*^l cdloj -x3j .Lg^o iASl^lil 

£*j*£ Assembly Language Programming and Organization of The IBM PC c_)L£ y> j 
j>j ^5 j_>^I >■!j-ll 4_^j^_>vo II lj_a ojLJII oj_a 4 jL^ 4_u*<L*<I Sj^sj 4_JI 

ojlil 4_)L^_) 


Background 4_>jiW! iuil>il 

< *> I «DmjJ Ij ^UUI |>lJsuJI Cl)|jJL)j 4—ft l l>Jl jJ I 4_oJsl)^I £_o c _]-oL xliiI 4_uL*5u j» 11*^1 i—)->o 

pUjMJ 4-o—« a3j c_-)j—^x_o->- (j—0 4—fl I l>J.I 4_ul—«^_»Jl CdLIaxJI £0 ^_J-oL^IxJI 3jL>lj ^jCaP 

. 4-oJjj*^I dll!) 4jlil^J,l 

cd L*JJI <jj-& (jl JJs^Jl L^L^JI 4->^jjJI cdUJ ^j-^l c i—3 ja1LJI jl>u dlljS 

l5 —JIj JISL^UI JJLo Structured Programming Language JojO-j 

y dUj >l 5 L1*-JI 4_^o^jJI cdUJ ^ 11*^11 Jj->-oj ^oljJI 4 J o^-*rt 

4->^ojjJl cdIjL^-o (jAxj L-)jJ tjl £xo-><jLJI 4-*J d^L>- (2 >o ^oI^jJI (jAxj 4 jLlS^ 

. 4iil>Jl 


Ojlil I 

diJj jalL-jj .4jL>-LaII jJ^-u-o^lII ^^oI^j L>^ 4-^j^_>vo ^J] 45L^*^L Ojlil 0JJ& |>lJ-> c Lt>lj (j*OjJjLJl jalu —j 
4_J)^ll) ^_!II 4^1—C 0 J_ >• II Oj^L><-oJJ 0 J_>-Ij Oj^L>to (j*OjJj Cy 

^ol^j—Jl ja^llL,%*)l jajLj) . 4—L»j-o d^ 4jjlixll ^ol^jJl 4^L ( 5u < t—-JUsJl L^--)3 4 _J-o-^ CdL^Lw*) 

.jX^jJJL c_)^%4)L>Jl 4_5 -jCj dJJj jx!Uj 4 -Lu4)I^j L^O-^Ajj 

(jl >%jLo^J| Jl 4^1—lj_a ojlil j OjJl-9 jl-lo CdIjLu - ^^I £>0 4^j^->^o d^^ 

.SjjaII OjjliJI 4_)L^J j ^jL^JJI 



SjUI 

<—j ua^aJla Jj*aJjJl 4»aljJ c_jl>oj 4-lftIL*xo OJ_>-j Jaaa J—^ J-^ t J J-aaJl) I £>a 4_£jaC*aJ Ojlll jaa —xSU j»a 
J ^ala 4 Jju*>*^I J^ £>£ 4al>-^j! J^aiaj . 4J ^LaJl J-auUl SjIa Jaaxa J*ai9 J^ £>! Oj> 

J J^—«oaJ I J—aaaa j . J—J^ 4a L^a J ^a I^aJ I <ja 4Aja-><a 4a laS k-alL j»lLua laS” J—JS 4a Lga 

V ^ 1 

Intel 45j—a 4_L»_aIja 4—>gjJlI CjL_>J l*_lIj 4 ol-P Ojj—a a a 45aJ jJI Cl>l>Jl*J,! Jj laaia * ^alaJI J* ^ a!I 

aal?L>oJl 4jiaji?j 4a 4jlilL>J,l 8088 ^JlxaJJ ^J->-ljJl <—aaSJaJJ (jaj^aa jaa 4-a?L>- Oj^asa 

.0jS’IUI £a 

^Jl 45 La la Clul^aJlj Calja^al! c—iaj*aj ^aa-><aJ I 4*J J ja Ij^U j>LxJ I J^LaJl ^a^a I^IIjJI J* ^ a11 

CLa 15-1J j j> I J -> - - La !j ^a La^aJJ j> l*J I JiLJ I l 4 ^-x-lI |j 4 a -a La I ^a J I 4A^a—^a <__3^>*aJ I 

. l^aaj->aj O^aAaa ^oja 4ala5^ j>aa J-aAll 4al_ga J . JL>0*^I CalaJa^a j»la5JJ 4-^JaUII 

CaLaJa^Jla (jjLaaJl jaLaj Flcig Register JjjL-uJl J-><—aa 1Lt <_3j—*aJl 4a£ j>aa * jJI J*^a)I 

. 3 J Java 4aJa-£ Jaiaa J^a <^aJ->a JJ3 ^aJ I 4 a 1I>J,I (jLaaflJ! Ca^L>> ^a«a>^aj 4ada_>J,! 
J—jj^a 4_jiaS ^_1 a i—5j—* aJ! j»lLa b&J_*aj 4—flJa>J,l £jjlaJ I ^aljl ^a*a^a 4a5 j»5a I t J ^ aJI 

J-aj-xa dilj tj4*2*ljy I IiQh Level Language ^Jl*J! ^^laJ,! Calj ^aJaJ! £>a OjaAaJl ^aljaJl 

Lu—aa 0jaa_£JI ^olja—lII J—>■! 4-alaS^ paLa dJLJj J_*a . ^aa->aJI 4AJ j] 4 a 1I>J,I jlj^aJlj ^AaJl j^ljl 

^ala^aJJ 4ala^Jl 4>L>-ja j] ^ala^aJl ( JaJ->o 4aflaS ^a-a^aj 

Ca^Lv^ail ^JaL^aJl L^alj-><aal 4AajJaj 4aJa>J,l ( jlaallj c_aL*jL>Jl jaljl cJjlaaa I^jajLaJI ^J ^ aII 
4—iPjaII CaUlj-C^'^l (j—« 4_^ja->»a 4_ala5^ aaa ^J-aaAll 4aL^a .^jljjjJlj 4->-lj*^l jaIjl sLUj 

.tJzjJjS- ^alj-aJlj ^alaaJl ^aaUaaJl j>l3j^ll 4ala5j 0 «-IjaJ 


r^- 


JJj 


4Aa ^JaLxaJl 4a&aSj Stack (jajSLil ij£ J-uaJJaJLa i^ijujL>Jl cljlaaa I ^jLaJI ^J^aII 

4aAjiJ I ^a I^aJ I 4a laS 4AajJa (^ 5 ^ c 3 j^aJ I 
3-ajJ^ 4-a^jiLl! ^aljaJl |>lj^<a_alj 4a—^ uaJIj <-aj*aJl j^ljl i»3j^aJl 4a9 j»aa I^uil J ^ aII 

^uLjlII 4__>-jJ ^j —0 4aj—'aP j^^jl S^-lj-Aa 4_a^ji ^alj-a 4-alaS^ j^-^J .i»jLLL>a e_flJa L^aalaS^ 

. 4—i Laj I Lfl U laLj 

j>aa LaS ^aa->aJ I 4__AJ 4a J-> - a—J. I j 4 aII>J,I 4a^axJl Jalaal i^ijAaJl 4a3 j>aa I ^aLjJI ^J^aJI 

. 4a1jl>J I Ca lii^Aa Jl I ^a Ja L^aJ I 45ajJa (^ 5 ^ I 

.Strings (—J-a^Laj ^ja^aaaJl ^a Jal^aJl 4a3 j>aa I J^aJI 



SjUI o* 

(j —o pUauJl CjL^SLo jJ-oLaju ^jLIIj !j->- 4.^3 L>J I ^ol^jJ! (jA*j 4 j1jLSJ j-Lx^ j j (ja S 

£_o ^J—ol*l»J! 4— KtU& c_jJUaJ! p^SLj Ojlil 0JJ& 4^*>ljJ s-L^lu^l Jjl£j 4ji1jl»^o Bj-$->l 

^j. .1,£ IjjLi ^%j>— u3->j Low-Level jl _g->JJ L 4Jj^oj SjJjIxo ^JL*JJ 

4Ab i—juS ^oLjj ^1 ja^9j ^J-jl^o 4J15 loL L&S” 4Jlu^Uj (jjjl jallajJ! J-oIaju 4jL»S 

.Systems ProQrernmiriQ jxIajJ! a _>^jj o jLo 4—JjjJ ljj&L>- c—JlLJi ^ju^j 



oL>JL*il 


: 4-o j£ o 


l»U Ijjb j .Intel ^JLftil 4 -IjL^ ^ IBM pllaj ^a 4jL$l^jLl! j ui*5 

cj^L>w«II ^uayi A * A“\ ^11*11 ^J-£ j*ju cb->->- Jj^l J A*A1 ^JIaJ,! ill l p ^ ci^LsJl**!) 

.Segments cjL^Uas ^Ji SjSIjJI ^u^aj 4_*1a£ j»ju d->wxA d-S" 3 4a1il>J,i 


Intel 8086 oUJUtl 4 - 1 jU 

j A * A*\ cul>Jl*l! ^J-o^iu {^3 Intel | f^jJ! u-* ^>L>Jl*il IBM 4_u^l>^JI ci>L^L»J! 


l>Lb: 5 -LiJ ^JUJi |^l-) dA_p. Pentium ^JLUi ij^i j a * ia^ 3 A*rAn j a*ya*i j a*aa 

j IBM PO £^_il! (j —<0 c_>j_**>L»J! s-LJuJ A * AA ^Jl—*J,I j>I j- > a _^4>I cd^Lj>- l&S” 3 jj->^ (j^ojLu j ->o 
AT ( |>lkU! *li> p US XT ( extended Technology ) Ljr *~Ji l>Ji *LLJ a* yai ^JUIl 

.A*rAn ^lUii £o Advanced Technology ) 
ISA (Industry Standard 4_oJa->i ci>j <L_9 j^aj 4_juU jxlaj ^^3 4 j*--ujj siUj 

.a* t a*\ j A*rAn 6 trJL* 1 I EISA ( Extended ISA ) 3 Arch.) 

4-oiajl CL)j^Ja3 IJU C-)lj 3 J-> J_>- 4-afejS 4_>L>J! Pentium ^.a.~« 11j ^JUll j3^r® 

cdUL 5 La*^i (j—o ojLu-^mj dJ—Jjj VESA |>l,lo.j 3 PCI ,J— 1 a Local Bus Systems ^ l>^ aJ 1 d^lill 

. ^JLxaJJ 0 jj j->J I 

a!u cLu->o ci>L»Jl*J,! a-iA^j ,j 4_ja3I^aJ! djjj3L>- Intel 4 -LjLp ^ ci>L»Jl*JJ (j! 0 j£"j jJ->o L-o 
l —a j-j&j d^L-itA oj-jj->J! cuL>Jl*i! 4_A-)jjjJ! cdLxJUI! ^a d-A^iJ L^juLlS” clxo3 ^j>J! ^aIjjJI j .Jluj 
^aI^jJLj j»j 3 j-uS s^a Software Compatibility ^aI^jJI 4_$a$i^ju ^a^u 

j 5 ^ 0I cjLLSIa^I cd!j oj^j->JI ^aIjjJI d-jA-Jaj 4 -jjL 5 la| ^a 5I ^-a-jJaJI 

L_aIaJ! ^j-ojLa 3 ->J! dJJjj d-u^aalll ^ 4 ail>J! cjLvJLaJ,! ^i-> La -^3 . 4 -a->jaI! ci)LvJL«-l! 

. 4 -oUJl (j-ajlu 3 _>Jl 4 jL^*^L 3 jS’llLl 4^^ ^as \ 3 Word Length 4 -aJ5J 1 



A»AA A»A*l 

16" <Jj ),U > 4_o.t5 (J-oL^ju ^JIm 8086 ^Jl*il 1978 j»l£ j IntGl kSjJj cixali 

jj&j A * AA ^JUI! ^ 4-L*> dDl j-*j.( Sj->ljJI SjII j 16-bit J-o 1*111 j>ju) bits 

l»L*J! L J—ol*ll! 4 -Jlp c-i-b-><-o 4 1S.1j ^1 >-!jJI »■_>—jllI 4, t >>-U ^j_o A*A1 ^JImJJ 4^L2lo 

8086 ^JL*!! <J—ol*iu I_o->-»-> 8-bits L^J4-ol5^ ^j*-jl>JI J^l*!!! 4_*i |*ju <—).<■>■ ^>-jL>J! 

JJjjJl SjLjj i-*AjuJ! 4 -£j—j SjLjj) (J—*A91 0«-lj! ^bdbj 4 m4-*Aju |>!j->oLjLj 

JJjjJl ^JL*!! 4-£j—>^.4 jaj |*jLjj JJ->^ j— ol J-jAjuJ pj^Ul (jL-akJ ^Jlllbj 

.(MHz JJjjJl 5j->-j ^Lajj 4^ (J-a-v. i^Ul 


^oJ dLJjj IBM PC 


L$— 


jL>JI ^UjJ 8088 ^Jl*i! jLjl>-Lj IBM 45" y£> 


olS 


L>J I s-Ljj sillj c-iiS-ll fjA <jl5 >->->■ 4 aI5uLJI ^Jl 4 m (J-ol*lII 

oj>L j^ l>LJsu 5 -LJj 4»J1£j ^LajjI ^- j j— dJJlj 16-bitJ! ci>ll 8086 ^Jl*II ^J-£ 

.^jJI dDl 3 16~bit 4-015* 

Lg-u ci^lj —j ^ill 3 -jIjjJI 4 J osu t^y) IjLoj Loj&j cjLo-x1*iJI 8088j 8086 (jL>Jl*il (J-oImj 

^olljj_J I (jLs ^Lllbj 4^uz ? _> . ^iJ I v_u4>L>Jl L^L^jLjI |»ju ^lllj 0 j->j->J I ci>l>Jl*il 

U jaj ojuj->JI ci>l>Jl*i! 4->JL^? cijJIjLo 8088 j 8086 ^J-£ J-a-*-’ ^ill 

. ^ 0 1 jjJ I 4»xl9 b 0 La j -o^j I 


80188 «80186 uUJlUl 

J-5 j— jJuj 3_>j b ,js- dUjj 8088 j 8086 Ijj^j 80188 j 80186 ^>L>JL«JlI 

C-ol*jdb 4-u3iI>J,l (jA«j ^J] 4iL^^L 4 _Aj)JaJI C1)L>JLaII 4-o J- > C Imxo CjuLS^ Cl>Lo-)-UlJI 

Lo ^j-t aj 0 I (j£ l«j 4jLi>l o .oj JJ15.Support Chips oj-pLoII cdIj_>-^JI (jA«j £0 

Bjjj-5 3j^-^aj (jLo^iwl j>ju ja-J Loj^^j .Extondod Instruction JL 

80286 j-j j_>JI ^Jl_«J,l jj) Jl Lo-^-xiLL» j-u..5 JjLi 4 ju*o dJJjj 

. l^%4> ^ I 



80286 

^I 4—15!Jj 16 Bits US’ U-oIa 1 L> ^JIao 3^3 f* "1982 4J^> 80286 ^JIaI! 

L_aoU 10 MHZ ^_o 4 jjILo dl)jj 12.5 MHZ ^J] J—aj clu_>- 8086 IaJ,I ^ 

-: 5JLU! UjlL 80286 ^JUll >u JJ15 .8086 
Two Modes Of Operations *Ij5U ojJU - > 

I JaUIj Real Mode ^jua>JI Jaaiil Ioj&j (jdaoj U-oaJI 4_i5-o-) 80286 ^JIaI! 

.Protected Mode 

^1 ^oljjJ! jli ^JUJLj 8086 £^il! ^JIa&S 80286 ^JIaII J-oaj ^jL«l»JI JaojJ! j 
.U»> ja!> ^1 I5j& j J-oaj 8086 ^JIaoJJ L^JjLiS ciuj 

J.—>lj Cjl_5j J ^vol—IjJ £j—o j—151 —Juj |»4_> (jl (j 5-o-> 4_Jl9 —ol><-oJI JaoJ-Jl j 1—ol 

d-o^-> j->-l ^oUjj 4 -Lx^»I^j U-jjaIlI! l>° 4-»U-> j»jJ-> ^JLlILj Multi_TaskinQ 


0J-> ^oLjj (JSJ OjSljJl (j* OJJja^o 4jjJaxo (j-a_u^a>uj dJjj Cjl9jJ! OjSljJ! 

^oLjjJl (ja>J ^ill OjSljJl J^Llo ^o L^IxJ I (J-0 ^oUjjJl £JlOj 

-: jj5I 5j5Ij- Y 


ol>^oJ I JaU I dlljj 16 MByte ^J] U^aii *5^513 ^o c-jJjL>uJI 80286 ^JIaoJJ 

.( 8086 ^JUoJJ 1 MBYTE J^llo) 

—: 5 j^IjJI J^LsuJI — r 

Cl)!j->j ^o J-oLajlIJ ^JIaoJJ 4-^?jaJI 4_>L>L dJjj ^o-><d I JslojJ I 3 dJj j»jL> Cju-> 

1 6 0jSIjJJ 4-oa3 1 GBYTE —J d^al) OjjaS ^^oljj J a flJuJ 4 _$j>-jL>J| 

.U-aJuuJ! jxlaj Ojlo ^ U-u^aftliilU 4jL>jJaJl OJJb £>£ tL)J->«al! (JaAS MBYTE 


-: 80386 gJLJI 

80386 ^JLaJ. 1 j-jfej 32 BITS <Jjlaj 4-olS ^o U-oIa1L> ^JIao <-Jjl ^-Lul ^5 1985j>L^ 

4j_«a1j (32 BITjl 16 BIT 4_oJ5JI 4 J^LaI dJJjj 80286 ^JIaII ^ j- u 5u < 

j-u_5" jj_-^ j — jjJuu |»^A-) 4Jli 40 MHZ ^J! I^ ^JIaII L^j J-oIaju Sj-u5JI 4_£jUJ 

.80286 ^11-^1 (^Il cjLfluill jj-p ^ J^l jj-p j j-olj^l (jj 

J slojlJI d—oA.) cL>_■>■>■ ^_o.>^oJl J j l ojlJ 1j ^ ,fljfl>Jl Jaoj_II £_o ^J-oI aaJI 80386 ^JIaII ^aJal«jU 

j-_> j_>- Jj _oj ^_JI 4jl—^*^U >iJJj .80286 ^JIaILS ^-o->-oJI Jao5JI 80386 ^J1 aIL5 ^jua>JI 

^Jaj>J jxo-^ao JaoJ jjbj ( VIRTUAL 8086 MODE) 8086 ^JIaoJJ JaojJL ^.o—u_> 

.-l>Ij cix9j o jSIjJI (j jJ-oaj 8086 ^JIaII ^Ij 3 



4 u—3 j_S!jj 4 Gbytes ^JII 1 J—SjSIj ^ ^J-oLxiiJI 80386 ^Jlxl! ^JaiLmu 

.64 T BYTES JJ l$-o->o> J-^u 
JSL i»*<^ I ^yjmmSD ^ .)p ^ 3—* J> ° 80386SX o^*4 u lx_l I 4 xmo *JJ jS" j j^jj 

. 16 BITS J-olxiu L*jL L^JlSlJj 80386 ^JLJJ ^J->-IjJI 


-: 80486^1 


80386 ^JLJ! b—* 4_><_L £>p SjLp j-^j 80486 ^Jlxi! 1 989 |»Ip J 

j_(j—-o j/< SI I j —>i-oj &j.ij-5'.lI 4-pj_*aJJ isl-b^b 80386 ^JlLl! blj^ JS^ ^1 p c 
(jA il_>J,Ij 80387 jpL.m i l ^JLxil Jp Llji^l Dj_S ia&s Sj_>-!j Laju J ojjSj Lj^ u L I I 
Lsj Jj jJu^u cmL-LxJ! ojj& ciblS cLo->- LLL j!jp! ^1p ^_5jjL>o ^iLl! 4_uL_>JI ci>LL-*Jb 
( jLbjJ! jpLII ^Jlxib ^jJIj A*\*AV ^Jlxll jj->j ‘-L.L Lo A*\*A“\ ^Jlxi! j>o MujL? 
SjLIj ^JJ SiL^b A*rAn ^JLJI £_* ^JLJI ll_a p jij Math. Co_Processor 
l^oljbaL >juj lj->- (>oj ci>lj SjSIj ^j&j) Cache Memory JL ^oL? Sj_»x*^ 

.8 Kbytes L^->»->»j( jj^ jJI ^Jlxllj LjlxJI SjSIjJ! jj-u ci>bbJ! JjLuJ 4>LujS 
<±>^Lj ^JIj_>o jjjliJI jjLp J^xj ^jJIj A*\*A“\ ^Jlxl! o* £j~* ^*iA“\ ^JLI j^Uj 
^J l J-msu Ijjv LIIp (ci>Lpj-o) cjIjj jj ^Ip J^xj A*tA“\ ^Jlxi! q\ isL>*^b Ija .ci>!j^ 

.100 M Hz 

^ 4_JI Ij_p L-*s J-oxJI c-oj>- ^ bL* A * t A1 1x1 IS” j-g_s 80486SX ^Jlxil Ul 


-i >*y ^ j>SJj A % t A“\ ^Jlxi! b-° cjIjIj-^J S jp jij . 4 _L>-!j ^Lbj ^JL ^ 1 p 

. la *SjJ *—alu S lia JLJla Lou Sous’ 4_> *a aJ>- Cljli'LL! 


Pentium ^JLII 

64 Jj—L 4—oils' ^o (J-olxio j^Lo Jj! jaj Intel 4Sj-s cjIjIjo?! j^ Pentium LJll 
^Jl isL^^fb Ha A • tA*\ ^Jlxlb 4ujllo i#j J-oxj j^^J! l*^ LJlxJ! iPjLI ^Jl isL^jb Bits 

.Cache Memory LL>U! SjSlill ^^ Sjb 3 
is Lb 1 cj—ojj ^JLxIl ipj_* 4 » Lfrui cjjljj! Pentium ^Lx-JJ LIil^-o cmljljo?! jsj 
.OJJxjLI! JsjLjJI J-olxlU j-^lj! 4u ^jb jL MMX JL L tf-x3 4uJ! LsLb! CmblSb] 



A*A\ ^JLxIlg A»AA ^JLauJJ uu 5 yjJI 

4_cIlL>J,! ci>*>b—bll ^b dlljj ^JLa-oJlI ^b-ljJI c-u5jjJ! ^b |»lLu -j lb j 

jajL_> ^jlJ l! 4 _ji1jL>J,I 4_4_JL»J! j>lu—**>j %4 ilo U _S a -JLJijj ^JL*!! J_».|j ojj^i! 

oI ci>bJl*il L^i^b I j >j ^liLl! 4 _ja 5IjlLl <Lu*oj . ^Jl*!! ^ U^IaILI! L^_ol j^ s IL^I 

.Pentium Ji ^jL>j cubJUi! ^ £)5Lo-> cjUJjGJ! ob £>! 


o^Lx»»Il 

: JI ci>}b~Jl *su |>juj (. ci^!>bbl! ^Jl*!! Jblj ci)LLuJ! ^ 3 j 

.4-JLLxlllj 4 _uLujvJI cd Lb*J! vIjj>*|j j->oJI ^ ci)LLuJ! ^_o J-oUill L$_»3 |»juj :obLu o>L>^w 

. j j_>^o I j j ajJ .i*j 1*1 I 4 J b ^b j 1 o^f bJ I ^Jjxmxo 

. U»»wa 4 ^Ulbjj S-Lsb ^ua^AJ ^JLiJl S-jC*Jl 3 U-»wa4 \ t JJ-P ^b ^Jl*l! 

DX,CX,BX,AX oUUJI 0 W 0 

<J—ol*lLll oJJ (j£b j ^JUl! cdLIuJ! ^0 U-ol*lLl! ci^^b<bll ob j*!L> 

<j\ ^1 SjSlbll Cl>LjLu £0 ^J-oIaju (j\ ^JalL-jO ^Jl*!! £)l ^ jbjJLj .Cl)^b<bl! ob OjCjLlo 
(ci>1—o3juJI <j—0 J—9l J-i—^ 4__ojIj>) 0 jS’IjJ! J-oLa 11! ^ j.u5-< (j^5L> ^*}bbl! ^0 U^IaILI! 

Cl>bJl*i! j Cl>*>b^all J.X£ Ojbj C-JJU4> Ibj .L^lCjb Cl;!>bbl! £0 J-oI*jLII UuIj ^JLlIbj 

. ijjj->J! 

l 5^ 1 6 - BITS j>j»<->o o.L>-j 4JI ci^^bv-jll oj-& ^ £0 J*l*ll! (j£ lo-< 

^0 J-oIjOJ! LOW 4^ai->o-II 4_uLLI! j HIGH L1 «JI Ioj&!j_»-I 8 - BITS 4-^*o 5j->-Ij 

^_b (HIGH) AH e-bsuJI £o J-oLaiII jl 16 - BITS j>j><->o J>*ao 4JI ^jb AX J->vb,l 
£—0 J-AlLj 8 -BITS. J>-»i.j 4_JI ^j-b AL (LOW) (jAba_ll j 8 - BITS 4JI 
0 cij^b « —4_«jjl jl 8-BITS ^jbJI ^ o^buto 8 bjJ ^LiJL j D,0,B ci^^bvbl 

.16-BITS £yi\ 

GENERAL PURPOSE REGISTERS 4^b c^UIbCL^I cdIj IxjjSII ci^^b^II (jl bjJL 

4_JjIjlu L-u?b LoII U_> > ^u-o J—(jl A^\s- Cl)LoII (^ 5 ! l§ ^j5Lo-) cLu->o 

:^JUJI ^Jl 



(Accumulator) AX J>~4M 


j j_lxLi! j c—djLxLftp J >!j->a— mj^IJ ^J—osjlII Jj»».ma1I AX J-»^ma1! 

j—^ ol^j jJ^j 4_oI j_><jL 4»I j .^Ij-^-^l j JL>-j^! j 3j5’!U! J-ol*2l! j cdULuJ! 

4_*3 J_>-l 4- J L&£ J ^IjLo c-j->o Cju-> 05-LaS” ^ J->j jj 

j>ju ^jLI! 4>&aaJ| Os-IJj j»ju j>3 4_fc9 JJ_>^o s-li-w ^JJ Lg->lj->-J c—)^1LJ,I 4 >$_*aJ! 

jxftl 4JI ^Jl£ AXJ^JI ^0 J*l*2l! jxiu .lo->lj 4_*3 s-Ijlw £>° L^JL>ol 

.^JLxJLI J 

(Base Register) BX Jj^I-Y 

3jS’IjJ! ^-0 J-olxllI! cjLUuJ! c-jiLLju cjj> 3^51 jJ I 4JjJi£ j BX J-><^*J,I 

I^jJ^J 1&S” 3jS’IU! (J-* JJ->^0 *j->J £v-*J>-0 4-J.flyg 5 -!j_>*^ 4-$-^ j t UAJ j»lbj JJ-><-0 

. J-*_> Uu3 

(Count Register) CX Jj^l-r 

(J—0 0JJ >-0 4_-£j^_><^ jlj—5u> Cl)l j_0 J»L_*j LI jlj_*S CX maII j»lj->g-^4»l 

.CdIjII (ja JJj><-0 JJ^J (jljjJ 4_jla^ j 4 -oIj_><IL4>I aju dU jS . dJ Lo-aIajJ I 

(Data Register )DX 

JI_>■ I 4_0 I I j*JL-> dJJj^ 4_cu-ajj Ij v_J j^oJ I CjLa L aP J 4_0 I I j>JU 

. ^ cl J I cl> I I J-a£ ^ 1^ 


CS, PS, SS, ES ^blill 


4_> I J_d I 


. 3 jf> I jJ I ja-dsjj 4 jL)j1? 


(SjLii y* Address Bus jbU ) 3jL2! y* J-*L*jy a*aa ^Jl*-ll oi j=4*j 


.1 Mbytes 2 20 = 1,048,576 JJ SjSIj 4^LL><^ 


00000 h 
00001 h 
00002 h 
00003 h 
00004 h 


: 3jS’IjJ! j cjIjL>- o JjI ^jll^ £>1 j->oj 

0000 0000 0000 0000 0000 
0000 0000 0000 0000 0001 
0000 0000 0000 0000 0010 
0000 0000 0000 0000 0011 
0000 0000 0000 0000 0100 



Sjj—«aJI 3 1 ^jul l S u <J—ol*lLl! J^-^l ij—o£ Ij—> 4 -Lj^L 4 _ulJuLl! Sjj^Jl 3 (j^jllaJ! 

.FFFFFh 3JL> ji*T OOOOOh y> S^SIHI j 3Jl> Jjl d>lji£ d>^5-> ^JLjJLj y^s- i^lj^J! 

OjIjJLo <J y L? cd!j ^Jl*!! ojj^j-ll ci>'}l>^*J,l L&juj 4JL>- Y * ij-o ^^alb ( jh U4 ' b-o 

^J-X—mxII ij\ J j —) ia_A 9 J_>-lj L J-> , ^ U - 0 |>IJ ^O LwL> 4 j_j^lL,u-o L^IS' 0ijSljJl *LlLL><^ l&i JaAS 4 jL>- \ *\ 
0j 5 !jJ! yuAtJU aj 4 J 5L& 1 I OJJ& 4^*-ujJ ( JaAS 64 Kbyt@S ^Jl < J-^aj OjSlj 4uLL><^ 4JL£UajL*<L J->iyi 

.^JLiJ! <3 L&S” 64 K Bytes 4-^*0 Segments ^L?LaI! 3^ ^Jj 


j j_>ui oj->j_»o j>ju 0 j 5 IjJI 3 ^Liu 2 = 64 Kbytes <Jjiaj J-uaio SjSIjJI 

.FFFFh jJjJU Lr fibj OOOOh ^>Jl> Ij-u y> 3 Segment Number ^Lii l ^ 

JJ_>^J! £_9jJJ .1*j Ojbp 4->-lj*^l OJJ&j Offset OJJ-X-o 4-^-lj! 4>Lu*>I^j (jljji*Jl J-)J->o j>ju 

.FFFFh j OOOOh 3 -u AX&as ^ji^xx 16 Bytes djiaj jJjj j ^LaI! 4 _>!jj yo 

(jljj^JI 4 jIj^ j^id ^ L aII ^ 4»a_*3 c_j_>o SjSIjJI ^JbJLj 

X-H 1 ^Ic 

Segment: Offset 

00 ^ AABB:5566 Logics! Address ^aLuII ^g.o...*i. > Lo 

.AABB ^Jaltl 

4_*jjl jIj-JLoj jLmjoJJ 4_1>*!jJ ) \ *\ |>5jJ! 3 ^LaI! ^U-ji yy^ ^Lj-ja)! £)\y*i\ ^J-£ 

^jLjjjaJ! (j!^_bi*Jl 3 ^ 4^b^| dJJj -Xaj CF^ OJ->!j 4Jl>- jl 4_uUu 

:y> AABB:5566 jIjJjJJ ^>IH! 


OCX) 



B 01 1 6 = 4_»- 1 j *^f I 4-Ajji +16 X I j>3 j — LjoiJ I (j Ijji*J I LjJ Lj 


LOCATIONS OF SEGMENTS gfcttll y U« 



00000 0000:0000 (j!^i*JL Ijju 3jS’IUI j Jj^I ^Luzll (jl L*-* 

(jl^l^J! ^l 0001:0000 (jl^iaJI ^lill ^L«i-l! Ijju L$juj OFFFF (jl^i*JI (^ 5 ! 0000:FFFF ^jIjj^JI 
3 J->-Ij_iJ! (j --9 Ijjl dJl—la (jl_9 l 5 j^ L«^j -1000F (jl^i*JI 0001 :FFFF (j!^i*JU 00010 
; L^-l->- 1 jj 4^Il>J,! ^LLaI! (jjjUpj 3j51jJ! .3j£1jJ! J->-Ij ^LIaII 




3j51 jJ 1 d» L>jjL>vo 

Y j*3j ^la&Il 4->L^J 

1001F 

Is 

^ jx3j ^LaII 4-jL^j 

1000F 

i <= 

* jx3j ^*La1I 4-jL^j 

OFFFF 

ro 

Y jsi j ^x-LaI 1 4_» 1 Jj 

00020 

Y'Y 

^ jai j ^JsaI 1 4_> 1 Jj 

00010 

vn 

* j ^*La1 1 4_> 1 Jj 

00000 

«i 


( \ ) JSiJI 


0ijSliJl J 4_JL>- 16 ^a-*u dUj .3jSlil! J 3JL>- 16 A*j Ijju ^Jail! (jl lS 

cjIj_aaJI jjj— >0 1 Oh jj_*JI io—~> aJI J— xsu ^JLJI! £>_* l 5^ .Paragraph 3 j-JJu 

.Paragraph Boundaries 

j-o jJS^I £ ^1 ^ ^^L>j-*a1! (jIjjaJ! j->j->o ^LLaJI (3 ^->-!jj dJJLla 

! dll J 4_d LxJ I 4-Ho SI j . 4->-I j I (j IJ ^ L »a1 I (j I^jl£ 4- L ^Joj 

dJJjj 1 256A (jljj^Jl JjJ->vlI Ljikil 4 j>-Ij^I 4«a_*3 —1 wJlAo 

1240 ^IL21I - v 1256 ^ILaJI -I 

:>JI 

4->-1 \j I + 16 * ^ LaI I = (j !^1*J I ; 4 J j L*1 I J I jxiu 
(j I «l>o 4 J J 1*1 I U X 4-j> oJJal I 4->-1 j I 4a_*3 £) I (j&jiS I — I 






1256A 


= 1256*1Oh+ X 


1256A = 12560+ X 

000A = X 

1256:000A <jl5 ^JloJloj 


^LmJ! Sj->JI U L ttJol ^oJl 4jL>jioJ! (j*jSU ^IooLj c_o 
(jl JJ*o SJjlotil lo X 4 jj 1LJ,I 4->-lj*^l 4-oo5 (j! 

1256A =1240* lOh+X 

1256A = 12400+ X 

016A X 

1240:016A (j!jjl*J! (jl5 ^JIoJLjj 

SjS'lill j (j!jjl*J! (J-jSL) ^J! (j I j-u£ o £)Oo!jjl*J! <jl 
1256A = 1256:000A = 1240:016A 

! UII J lol I 4.^-1 j **J I 4-005j ^j tojoiLl I I I 45j^oo ^JoaI 1 j»5j 45j^-o L5 io I (jSb-I I 

Jllo 

8FD2h ^jLo 4->-lj*^l cjuLS^ IjI 80FD2h (jljo^JI joj_>oJ ^JoaI! U 

(j I J-»<o c 4->- lj **l I + 1 6 * ^ LaJ. I = (j IjjaJ I 4J J l*J, I J I&xjLo Lj 

BFD2h + 10h * ^Llll Ioo5 = 80FD2h 

7500h = ^LaI! ^J-^wxo 4>oo5 


>5j_j->- c 4 flJLo_>JLl ^loLH-ll Cj^L><—«xo ^J—aP *0 LjoSloo 4aJo^o ^IoLaI OjSljJl j*o~oAj 4 o Jlq^ ^jtuo^j .1*0 

4-^L>J! ^—!II 45l—^o**llo lj_J& CjIjoAo— ll (j—-3 4 —£jol>^o ^ 11 45l—uo*^lo £>■* ^olojoJ! p^S i I u 

. La>-^ 4-LaPj 4-Jjjfc s l^l 4AojJo ^wo^ju*> ^jJlj StaCk CjIoIooJ! (joJ^lo 

Data Segment cjULuJ! ^Lao 3 ’OLuJ! Oode Segment ^objoJl ^Joao 3 ^oUjoJl 
Extra —Jlo ur o-^o jLaol ^Joio UojJj Stack Segment ^Joi* do_p* ^^Sl\ dJi_Sj 

.Segment 


Code Segment Register (CS) *voU «jJI *J*U l 


Code Segment Address i ^La* J-^i ii» l5^>v. 

»-> (j!j_l«JI dUj ^LUj a*j c 4_*s ^oUjjJ! ^ju ojSIll! d jj_>vo ^iaAo 

d->wxAJ ^-a^*u <j-£>l> d->wxo ^ L aII IjJfc (jljJi£ J->J_>o c_ju»o dJJjJ ^^oUjjJl J uAju j» 1 u —» 

d-X—|> I J-> < jL*4> L 4>- ij*^i 4-o.ji j Oode Segment Register (OS) cjULuJI 

Ale. ^jJij Instruction Pointer ^LuLoli 


Data segment Register (PS) oljbJI ^su , u*~xo 

Data Segment Address cuUUJi ^kL. &\ys. J^. il» tSy^. 

( OuUluJI ^Ja&a ^-a*4Uj ) 0i/ljJl <j-a 4ftkw ^aUjjJl L^-*-a CjLLjJI 

£_a (J. 0ijS’ljJl 4 k La-j .j £a_) 0—lj J_*j .DS w L-?‘~AI d ^Luill ljj& 

. OjJJall 4_>*lj^Il 4-a-ji ^5jkl js I J - >- . ' ...*iL *uJjLkll CjIj-xAjlLI 

Stack Segment Register (SS) lvj5.II £>Zo , l>^ 

(Last In First Out ^jkli du> (j^aSl&S - 4*^ d-olAlillj 3 jS’IU! ^ A^J 

U_>-^ 1&S” 5-ljjJ! 4 -i L &£ L^-oJ&l C1>LL&*J! 3 4_IL*1^I ^juj( LIFO ) 

Stack Pointer (j^aSJ.1 j^jya (j *j 4-^-lj*^! 4«a_*3 ^y>o} 4*£yx>^o <JI&*jL*>I ajuj 

.(SP) 

Extra Segment Register (ES) jU^I ^UII , l>^ 

4-i L o.g (jA^J y j»jJj cLu->- 3L^i ^taAo JjJ->oJ lAA j>Ij_><jL4»I j»juj 

j j-J>1 jjjv-o (jLfLo ^ BjfljJl j cdULuJ! ^ Ja3 yXo ) j->lj ca9j j ^Lao ^ j^l 

J_>^l ^ L aII JjJ->uJ j iaAS CltlSLjJl ^J— = ^ Wk *-° (,5^^ ^ 

.( ES ) ^ L aII j»ju3 


Index and Pointer Registers (SP, BP, SI, PI) Lj y^iJU ol_»&UI o^Lx^o 

tjjjLlz ^_o c_jlJ^L>u1J (JjImJI j L^lg Ljj->o ^*JI ^LIaII ci>*>L>^4«^ ci^!>L>v-uJ,I oj a j>Ij»ju 

.ci^*>L>v-J,! djj& ^jls- (jlxlllj c_)Lmjl>J! cijLIo-^ d>^v. cj^L>wjlo ^ Ss-^ cBjSIjJI j 3jjj>^o 

Stack Pointer (SP) ^ji-II _»&»» 

.4-ojLaJ! Jj^aiJ! (J ^j-jASLI! c±)J_>uJ! ^J^II !jj> |»Ia>cL»I ^3j> 


Base Pointer (BP) Sj^UJI _»&»» 


4-JISJj j 3jjJ,I ci>LbLuJ! ^_o c-jJgL>oJJ L.L.I I Ijj& j»!j->cuw! j»jL> 

^Liu j^ l 5jS-l ^LliLo j 4 j 1?L>J, 4_oII jSb.) cjj> 

Source Index (SI) ij^ll L>» ^ , |>^> 

j 1 ) u- 1 ! Ojl—J^L pjbb cdULuJ! £_Ljlo j o jSIjJ! 4uhL>^ j Ijj& 

jail-) 3j_* J—^ 3 d->wxll l-3j& 4»a_)5 j-U*juj ‘r Lg_*^ ^J-oLajlJ! c_)jlLxo Sj 51 jJ I ^ SjJ_>^o 4 jlLulo (4-jLgJ 

.0jSljJl AjjJall! 0JJ& J-ol*lII 

Destination Index (PI) ^j<mu4I 

i_5 >^J I 0 j^ I jJ I j | I I JJi j -U ^ O < ** U ^ S I j C* ^ -l I 4 mJj .^.9 ^J-J-0 j> ^J->wjlI I I >JJb 

j_o bJll&j ES jLi>^! ^L u Ul j>lSjlp ^JJj 4_*5 Cl)bLuJ! j>ju —j 

(jJ J—& J Uj&J_>J-»o jajL-j ^O^ILall jJ^ail jl^i£ jl (j-^jlib* I £0 ^j*J! 

j «t^y i*.l I 

Instruction Pointer (IP) yol^l gl oUuLuJ) &u 

4-Jj->Jl CdULuJ! 4_ji>L><-o j Lg-oIJ->> jL I |»ju ^3->- bj J->o ^*Jl ClJ^L>wxl! 

J—*j L OJ-jJLu c_jjlixl! ^objjJl j^l Jjl (jIjjlP 45 'jaa ^JL*ll j>j1j ^objjJl 4jlLL>J, .3 jS’lill 

.^oUjjJ! j j.^.L*».)j ^Jlill j^l jj>j->»j-> ^Jl*ll j^L bJJj 

Instruction Pointer j^lj^l jl ci^b-J-*jLl! j o j.)JLu c_jjlLxi! j-o^U 4->-lj^!l ,jjy>3 |*jL) 

V jJUl j_oSlI ols ^bJbj Code Segment ^objJI j dilj ^ (IP) 

|>jLj LojIj ^oLJjjJl (J—>-lj 3j^Lco CLj Lo-jIajLII jJj^o 4jlLL><-o o^-oj> "-!j .CS:IP jJb OJ-jijJ 

4—o-;5 ^*^3 >■—>—;>■>• JJ-><-o ^jIjjlP ^Jj £j}u}\ (Jio 3j^Llo jJ±£ 4jL jJaj 4JU-»i 

.^jSu}\ 4,»J.^g- J->- 4JL>. diljj ClJL o-jIajLII j (jljJi*Jl dUj 


Flags Register LijUJ) 

.j>5l>uJI (JjUjj 4Jl>Jl (JjLu : Ijls-y ^*3 (J* 4-^j-o-^-o ^d->wxll lj-ft ij£yx>u 

A, . >% a Ail I 4-JL> ^^ILl 4 _jXo-P ^JLaJ,I 4JL> lT^ 4ju*uJU 

(j! dJ-Jj ^_x^o5 4^5j j»j -X5 (jl«3] ) *4 >u4jJI 49j^-o (jjbjJl 0J Jb ij•£■ (j^-*J. 

Cl) I j Ij_&J I J1 >3 1J 4-j—^*) LjlI I Jj LuJ I j LlI>- I j5Lo-) ^J LiJ b j ( jlua ^ J b*u 4- J ^g j^-1 4 _>ujj 

Jjj-j j>lj->a_^4)l j-Sb-> o s-^-b u |»LbJb ^JL_«J,I jlL->-'^ L^Jb^lLfc)! jxSL>oJl JjLu bl 

ci)bijj d-aL^Ou j! ^JbJ,i c-JJ jj bjb ^JbJbj yu& 4«d-jijJI Interrupt Flog 4-«1 ?LaI! 



(jA CL>yj>-JL0 JUU j>ju ^ ^^uIaII 4>jJ 4_dl OJjljJl 4 -^LLaI! 

.Ia>^ J-u^aIIL JjLuJ! ojj& q & c±>j>jJI 

Memory Organization L % 5 4IjJ1 ^uj 

L^uLi5 jxX_> I ^oljjJI (J o jS’IjJ! |>Ij_»<jL4»I £>SLo-> 1Mbyte Jjlaj 3 j£1j A*AA ^Jl^-ll 

1KByte <Jj .h * 3j£1j_II £>—<® *-j>Jl LujJ ^Ha 3 Sjj->td (j-^IjP*^ ojj_>u>^o BjSIjJI jJ^Llo dJLla 

l>LkU! 5_^x>u» 5.|j_>i JUjb JJ15 Interrupt Vector Table I*LIaII oWjj 
J>-|j 4 jl»j->J j>ju j t jlfr>JI ^1j>^l j JL>j*^I ci>LJ-«aj BIOS ^lj>*^lj JL>jMI ^*4>L*>*^I 

3_L>jil j jLg-^JI ftjJL ^jJI j-2>j ROM (READ ONLY MEMORY) JaJis Ss-Ij3 SjSIj 

.(VIDEO DISPLAY MEMORY) i^LsJI SjSIUI J SaLI* j->jj dllj5 

I/O PORTS Jl>j?l 

i^L-^^l s.|j__>^l ^_o J—oI*jLU dLJjj ^lj_>*^lj Jl >j*^l i£ £>_o 64KB A*AA ^JL*11 J—ol*ib 

4_*^?L>J! ci>^L>JI 'il Sj-^Lw. Jl>j)ll ^Jlj^ c-jJgL>uJl ^J^aAj *1 .4 _*>-jL>JIj 

CjMjlJ j_>jL <J-£ 3j-fr>*ll £0 J-oLajlJI |>ju (j! J^siAjj Sjfr>'ll <jA*j J (j->jli*Jl j-jaj JLl>l c-juuuj dlljj 

. <Lo-frll OJ-frj jJS I >liajJ 

ijj jUj 

Y A * AA A * Y A*\ ^11*11 0 & Jja)I ja L— ^ 

Y 3j5IjJI ^jilj ,jju JjaJI L — Y 

.DX,CX,BX,AX cdLLuJI ci>*}L»<^lo j5jI —\* 

y 0A51 :OD90 (jlji*JL ^jLjoaJ! (jIjjl*JI L —i 

; c_ju*x>I 4A37B 4JljJi£ 3 jS'IjJI ^ 

.40FF ^LLaJ! jljis jlS - IjI i>!j^l —I 
.1 23B 4->lj*^l 4-o-*3 cjuL^ !j] ^LLaJI ^jIjj^ — 

Y Bj5IjJI J cjIjAaII jjj-> L — 1 



4jU 


lj_a j JjLUj—4_j 4_Jll>J,l cj*>L^aII 8088 ^J_>-!jJ! c_ju5jjJ! 

4__*J i—a—l5u (j! ^ aJsuL^ < J u 4> ^J—uaidl 4_>LgJuj t.o.>»jJ I 4__*J 4 jL»S 4_jjL»^ 

. 4_>ujuJI 4_>jjj 4_L***Jaju (j! J ^->.o->u 

. ^.toJfruJ I MAI lj_>- 4Ja-u*o 4-A-u^> j-olj^U 4-ol*Jl 4-A-uzaJl Ijjl1^> 4*J l5^ 

.4-Lu^ajJI j-o!jlj cdUIuJI JjL3 j-oljl o^*-t ^oLj^jJ! J->-Ij cdIj^iI! cJL>j*j 

s-jj* (>o (j^Sub 4JI ^jJlj j>UJ! JiLxl! LL^UI 

J—.iLuu jaj—fl-J J-jA-buJl jsLJs-J 4 _Lu_^ojJ I CjIs-IjJlII j»lj->0u*j! jbLu*> C^j£-iL (j^L>> CjIjLuJU 

.^1Jl3o)!l cijLIap 

.<Lul$Jj| ^oUjJ! mJ^I 4aJ ^J! I 4*J 4_uL* 5" j»lb^ 4->L^JJI lS 


—: 4jJ oLjJju 

4_jLiS <—j _>o ^JUlJLj Assembler «*.> ^oLJjj 4Ja_^*>ljj 4-J^l 4_*JJ I 4_*J ^oU^j j»ib 

j-o!j^U j»l*Ji J-SL^JI JjIhLj ij-& ^3 t Assembler J! L^-J-g ^_ 3 j^b ^jl> ojjj><^ cjU^Ixill 

. 4_o J->cLmjlI I 


6 i l—o^ Js—AS J_>>Ij j— ol Jp C-u->o jl CIjUu-UI)I ^ (j-o ^oLj^jJ! (j^lb 

. CjUuLtlll £>o (jj&jj dJJLla 

cdIjUo^Ij 3 J^l 5 _aJ ^i L^-L^b Assembler-J! p_L> ^ij Instructions ci>L*-d*i)i jl j_*ijSl! 
J—lo 0 JJ_»<dl Cl>LU*Jl (jA*JU l>UU Assembler JJ c^ijUv.! Assembler-Directives 

^oUjj 3j5"!U! ^ 5-j->- 

3jj-^sJI ^jW->uJI 4^J 

A/AME OPERATION OPERAND(S) COMMENT 

^_Jlp j_>-Ij ^Ij—^ w 31 lib ^1 (SPAOE) 3 j 1 xmjJ,! j! TAB —J! ^biLo 4 >Lx^»I^j (j-u j>ju • 

.^bJI tihH 

U c>° jJa— jJI l>^-l ) j-o"^l 3 JU NAME ^Ij_><jL*>I |>ju • 

.ojoajj l Operation ^Jjl^JI • 



j_4-Lx^i^j Iajuajj ci>^LoL«-l! ji ^J—oL xJLI J^ Operation(s) • 

.(Ji>J! Ijj& c-jJJoju ^ (jA^j dJLla (j! .^1 ^J«£ 

.^oU^ jJ! ^Jl^J! J^ 5jIp j> j ^ ju+u Comments —J! cjUs^J-il djL>- * 

cjUjLuJJ \_} lj>5 

Srart: MOV CX , 5 ; initialize counter 

O |i3jJ! 3 & dJJj 0 jJjjJlj CX CdMoIxIIj MOV j> Start (j\js jJ j^I OJJ& 

.jljjJJ 4_u!jaj*i! 4^-xizJI 0 £>| Cl>li£L»-^Q! CX Jc^al! 

: ci) Ij l^.^U J Lloj 

Main Proc 

4_flil>II Jj-L> JI £>_£ <±>±> 3 j^j ^_L> Lcui .Main ja—^L (s-!jJ*-l) J'J jl*-)*^l IjJ&J 

• ^|_« j^j_t 1« 

Name Field |a> 

£•1 4««>l JJj5 ^ ^^3 |UJ I £•Iks^ ^1 JJ->vO ^0*^1 £j!^JL£ I !«iJi |> I I ^_u 

.5jS’lil! ^Jl J2->JI I la |>ju cci)!jjAjil! 

dllj_^ JiL^JI J->-!jj cjliL^ ^ 30^0 3^3 djiaj Ija 03 ^ <j\ o^-*i 

0j_u_5J I Jl &A-* ja3j —j 1 ^ —j4 > js—•*)*-! I 4_>ljj lS ^! ■ **-3j^Jl j»J->vlL*o ^ 

. 4-a3 0I j 
; 4J^juLo *l«**)^f 4-jjLol 

start - counter - (©character - sum_of_digits - $1000 - done? -.test 

! 4J^jjLo jjS 4JjLoI 

two words cdU! j3 Js l5>^V. 

2abc fa Ijjlj 

a45.ab ajl^a j (.) J>J-\ Js iSyA 


Operation Field ( ^\) ^LuJI ,1*> 

(jj_5u J\ c_jl_>_)j jJsi—mJ! Ij_a I&j-ujJu c_)^JlLJ,! OpCode J^ Ijj& 

cj—x> Assembler I! **> l5^—II ci>L&.*J.*il)I 

jxj-j—is cdUJjo L^lSj Mov j Add j Sub ci)U-J^ill dU^U JLuS 3J^l iAJ ^Jl 

J-u^aallb L^-lg CjuJ->JI 

Assembler _Jl l 5J^l UU ^ ^ Pseudo-Op IjUJ cd: 15 lii Ui 

Procedure j»j^L*u Proc *>llo jj-><-o ^ 3^1 




^Jl_»J! j_o^l cjuI^jj cijIj-jAIIoj (j4 ci>*}UU-l! ^s- J^->J! Ijj& 

^ j! 0-L_>lj 4 —o-d jl lP ( dido ^o->JI ‘‘LjIap ) l g - d -£ 


dJJj 4_JbJ! djLo^lj j>J_><IL*J,l c_ju4(l>- dJJjj LSI 


oUolxil 

^1 

ci)*>UU-o 

NOP 

CX jJSj J^-Ij J-obw 

INC CX 

Y j>3jJ!j Wordl j-jAiiil Uaj ^j^UU-o 

ADD Wordl , 2 


«.uj 4_fc3 4 __>ojuJI (jjj—>.*> jxlu—44» ^jJI J_ 0 LxdLI (j^SLj cjIj dj£-»J! 3JL> j 

) Ojflll! jl ci^^U*v-dl j->-i UJ 3 ^j destination Operand 

Source jj_^alI ^JbJ! d-ol^ll Ul ( 4 ^*-ujJ! (jjy^3j ^ j-olj*^! <j^*j (jl 


.^Jl^Jl j-o'il j-ujJu -xaj 4j i .oa9 j t uaj j>ju ^ 3jUj Operand 

.jl*j)h 4 _x 3L^I c^Ujixo SjU J-oLaJ,! (^5^lL>ui ci>ljl*j^U ^lu-joJU Ul 


Comment Field oUa>^U)j ollaLuJl 

U ojIp ^JL»J! j-o^I cjLLjIajj >^ojj1\ ^ ci>U3_>*}U ^s- JL>JI Ijj& 

. 4_0l^_9 OJ-^Lmxjj ^oUjjJl ljA-> -X3 (j-5 l>vJ5 OjUU (j^5u C1>U^1*^ l5^j 4JUi3j 

L^-laL>o j>ju iL^Lill 4±^liJ! ojj& SjUp "j” d^Aiil du^UJb d-^d! Ijj& s-jj j>ju 

.ci)U3->*>U L^JI 

(j —0 4_Jli ^J_jd! (jA*d 1^*3 C^U-iUll I ^Ll>o 4AJ £)SJj d-^-^dl <j\ 

d_»l*j £—j^Uj j-uUUJ jl ja£ j^l ^1 ^Jl£ cijLLJlxj j^v. cd d”*^ *1 

. C-JU 41 III I (J^jIajLII L>^ jJj^ BjJ->Jl c_jLmaI 5^I j>^Uj ^-oU^d! jJslmjI ^ jJsu*) d^ l5^ 

; c_ju4>L1o jjs- ^bJ! ^Ha9 

MOV CX , 0 ; move 0 to CX 

i^bJI ^^jIajlJ! 4jLiS^ ajj (jl (jj u^j 

MOV CX , 0 ; CX counts terms, initialized to 0 

dLH! 1—oS 0j_Ji5 d dUjj *bl j>l-i->uL*>l UU^-I j>ju US 

:^l 


; Initialize Registers 













MOV CX,0 
MOV BX, 0 

Program Data yliwJI j oljbjJl 


t J_ oLajJI ^-WJaOiIl 4-*J ^,-oljj Jj 4 _uUj j»lSjl Ojj*^ J CjULuJI Jol*jJL ^-oUjjJI pjju 

. e_9jj^ Ojj*^ J ji ‘UjJ^xJl ji jJjS- ji 4-ulllll Bjyoi\ J plSy^l 


Numbers jbcVl 


^pl—ju j»ij_Jl (jl b jl B t^Jj^JI ^ . " . o j ^j * Ojyj? J 4-ulJuJI jilij^l 4 jLaS j»ju • 

Binary 

11100011b ji 0101011 IB Jlo 

(jl (j-iuu LoS lSjL^JJI j (jjJjj 5jLull Sjj~aJI J L^JuLiS aju 4 _>j~£l*JI alSjUl • 
-234D j 1345d j 1234 Jio Decimal l^I ^Ic d ,JjjJi ji D 
L^JI ^jic 4 J"^jJJ h i_3j^JI jl H i_3j^JL ^.u."j jaijj Ijjj" (jl >-i.>o jAc 4_twlj-dl jalij^ll • 
JjSfl JLHi j 0 JLwu—,1 j ,-r^Ji ) .56H jl Oabh Jio Hexadecimal j^c L-Ij- 


.( ab ^g.o...* J i j-UjLLI (j*«-Jj ab ^^i-i-^Ji jdjjJi j-& >jJJali (ji ^u^jd 


Ailo^l tjPJU ^lill Jjjj>JI 



jjjjl 

lS 

10011 


10011b 

O 

6455 


-456h 


FFFFh 

( ^ J* £ y ^ ^ 

1,234 

(H ji h (_5jJ>Jlj ^j^JUL) jd) U=l>- 

Oab 


Characters >Jo »>JI 

J_)j>o l—j i a-lj j»jL_);j SUDAN jl A ^llo (j^a-wajuJI Cjlo^Lc Ji-IJ J-o->Jlj t^Jjj^JI ^b>j 
J l _ jjj^o ^LiJUj Assembler_ li U r* _^ iijj ASOII_ li jj-A J SjJsLiIi alsj^Ii ^Jj t^Jjj^Ji 



A t- 4j ^ 11 1 111 |x9jJ I j) ^ 41 h |x3j-J 1^ A i 3j ^-11 £)-w *LU J I I 

.SjSIjJI j (jjj^liJI 4 _*_>Ij £>* j! ^oUjjJ! JJwIj dJJjj (Jj-l>J! 

VARIABLES ol ^illl 

^J1_«JI C1>!j C1>L_*JJU £j)\yJ\ j 4_x*ll> ^Ul jJ.ll! ^Afl->cLlI 4_*J J CjIjJAjlI! I—j.*Jj 

jjjj>j ^jl>o JJj >Lr J!j JLS^LJ! U) jio High Level Programming Languages 

j-$A1Lo 0j5!jJ! (jlSLo j->c>" j*-^*- 4 ' cLu->- j_*A1Lo J5 <LoJ-> cu4«J . I C1 >Ij-}a1»!I ^Lo-4>I 

iJt ->j-*jl) ^JLjLJI j»!j->s1L4»! jxjuj .jJAjlII i^JUjXJ Jy2*y lUjj j-jajLI! <^y £0 c_ju4>Lju Jjlajj 


. 4JL>j* 3 c—jjlLxll jJAJtll tyi jl*J *-ao->o.1 I 4-AJ J CdIjJajlI! 


vr->- * 

Jl_JU^I 

OjSljJl 0-L>lj 4ll>- U-ACoj) »— JLjAju 

DB (Define Byte) 

0 jS’IUI 4>ol^ »—LjajlI 

DW (Define Word ) 

0 jSIUI <LJIjlLo cdUL> *— 

DD (Define Double Word) 

0j51 jJ 1 -LJLllo d>LL> (jLj U-^Caj yxji-o i-JuyjJ 

DQ (Define Quad Word) 

0jS 1 U 1 (J i^JLu^ C1)UL>. jlop jJAJJ lJl> yjJ 

DT (Define Ten Bytes) 


. DW j DB £^il! £>« cijIjjajlI! £o J-oIajlIL ^yX^> *j_>J! lla j 


: Byte Variables 4—a »>J) oI_»jjulII 

; ^JllII Sjj^JL <U3j^Jl ci> IjjajlII t,_L> jaj aju 

Name DB lnitial_Value 

yi* 

Alpha DB 4 

4—o-i3 Alpha 4__o^.»lj 0 ijSIjJI 0J_>Ij 4_Jl^- ^jA-Jwu yxlL-o i^Juy ju Ila j»^L> 

.jjajlI! Ila (j i Lajljiu 4_uljjb! 

.j_4_u!jju! 4_a_i3 ^3^3 4-H-> j (?) j»L^AlL4)^l LoJL o^Hmj! j>liu 

Byte DB ? :Jllo 

1— j>IL_> ^ILl! j>l—3j^l 5JL>- J Too j * ,jy £j\lyj I la <j L yj>y>o ^lll f *— 

p_i> ^LijSi 3Jb* J + ^ yv 3 - \ ya ihu j Unsigned NumbersSj Lw| Jj 

.Signed Numbers SjUL 


Word Variables ,U»JI ol 
















Two Bytos (jmo |*juj Word o-q ^Jl ^J-£ 


name DW 

WRD DW 


initial value 


4-X-u^ x l I |> I J->-j^.i L dlljj 


^lil! c-Ajj^jLII ^IjLo 


( Y |*ijJl ) 4-uljjul 4-a-ji ^^33 WRD jX*4 >Lj ^AliLo c-AjjAJ 4_}i j>ju 

.j->AjLoJJ i-uljjul j»»i£ 5JL>- j ? 4 -o^L«JI ^*3 4-jij^JI ci>Ij-jAjlII 3JL>. LaS 

4_IL>- J ( 2 16 -1 ) ‘loofo j * dhW ’ pl—Sjl lmj— word ^j-JJI o^h. 

Unsigned Numbers( 1 *L 9 ) SjUl 03 ^ plSjSlI 

pii^i 5JU j ( 2 15 -1 > rmv (- 2 15 ) rrvnA- j-* pli/ii o^>j 


0jL£b 


.Signed Numbers( LJLJIj lu^jil ) 


Arrays oliy^II 

SjSIjJI <l^I jll! cjLaISJI jl L^JI cj19^a*aII £4 U^l*ju ^xd->uJ! 4 aJ 

ja-»_ju 3 Bytes ^i)! 0 -^ ^J«£ ^yx>3 '^syu^xo ^IjLa9 . 4 _$JIjlLo 

: ^bJI <—ajj^jlJI dlj->siL*»l i»ju c_ujjjJ! 30h j 20h j 10h 4 _u!jju! 
BARRAY DB 10h,20h,30h 

BARRAY + 1 p_^!j ( 10h )<jy^dl j J/il j^uJI ^1 ^ B ARRAY ^1 
( j & j + a >3 j*j IjI ^IjLa 9 .ciJLU! jaJI ^JJ j t uo t > B_ARRAY + 2 ^jUU! ^Jl joJi-j 


: LaS” 0 jS’IUI USLjs (j35-> B_ARRAY j^aILaU 0200h {j\y£- 


(Symbol jjjJi > 


<_5jX>ioJ 1 

B_ARRAY 

• 200h 

10h 

B_ARRAY+ 1 

0201 h 

20h 

B_ARRAY + 2 

0202h 

30h 


c-AjjAjlJ I *}IjLa 3 Cl) LaIS” £>o U3^° <—9 y^xo aju 4jL> jiaJ I j 

WARRAY DW 10OOh, 2000h, 3000h 

.c_jl_u jjJI 3000h j 2000h j lOOOh 4-uljiul ja-uL j^lJ^ ^-3^^ <<-£y+^o ?yj 

W ARRAY +2 4_uLU! 4_o-»aJI lj W_ARRAY ^jIjjaJI ^J( lOOOh ) ^Jj^l ^^aJI >ju 




Isjj oijS’ljJl d jjj5o j>j jJ .I jSj& j W_ARRAY + 4 d iUllll 4 _o _oJIj 

: ^Jj L5 sjSljJI JiLi j£> 300h 


( Symbol jjjJI ) jw^l 


(_5jj5loJ 1 

W ARRAY 

0300h 

lOOOh 

W ARRAY+2 

0302h 

2000h 

W ARRAY+4 

0304h 

3000h 


(jjjJI Ci)lj 4_jl>JI jjj_»j' j»j_> v—'—;■>- jj5li- j OjSljJI d l^Jyjio |»JJ £_jill I3j& j-° LliljjijjJJ ji 
■>ilji .Sj_iLo ^JUJi j High Byte j^Til jjjJi ^lj SJlj-Jij ^Jj^l SJLj-Ji j Low Byte JiSll 

Wordl DW 1234h 11 .J jl5 131 

'J—. ‘l o. ; ^3_Jl ) 12h jJijJlj wordl d (d^^l jjjJl cjI 3 4JL>JI d-^i 5^-11 ) 34h jJljJl jjj5o ^jj 

.wordl + 1 ji_^i*Ji i jjjJi ^ij i3t>JI 


Character Strings^<v^3Jlo, PL» Jl 


ji 8jJ_d 4-ul-ijb^l 4.0.1.0.11 j»JJJ Jj <LuL> L^JI Jjj5j |»JJ 

^Jj jLoJj jUlili ASCII Table dj-i->- d SjLlili 

4 _j3 ABC Luijjb'ii 4.o.».gJI Letters 4^*4 jj^jw lJL>jaj 4 _^_xix3J 1 

1 - Letters db ‘ABC’ 

2 - Letters db 41h,42h,43h 

^jJllll dlHI d L5 SjJjlill 4_uljjb*^l 4.o.y0.1I 

msg db Odh,Oah,’Sudan$’ 

Small 0 jjA_~cJ 1 eijj_>Jij Capital Letters 8 jj.l5.II lJjj^JI (jj_3 4__3jijJ I ^JaJU L_ia 


.Letters 




lyJl u 


wJJ3j ja gjdlj OS-1j2JI d- ^ --‘'i ^oLjjJI d^-?^ CjjI^jJI 


SjLc 


r 


jjj^i EQU (EQUate ) 


j»JJ .^soLjjJI d 4j-4 i*l~Jl 4fllli.il 

! ^Jllll I 


name EQU Constant 
i-juSi OAh 4 aj!j1j! i^Aflj LF cjuIj cJLjaiJ .cjuLU! ^ j \ name cu. 




LF EQU OAh 

j»Ijl>owI ^s- Sfjj MOV AL , LF ^“315 OAh && Sfjj LF cjuLDI <j5*j ^lilbj 

jJjjJl ^J] ^-oLjjJI LF cjuLUI Assembler Jl ^^iL> *_ v . > - .MOV AL,OAh ^>*^1 

.OAh 

^JllII Jllil tt| j . > . u > i l l. ' . ' S.j.; 5Uj5 

Prompt EQU Type your Name’ 

Msg DB prompt 

3 4Ji£ ^jul> j-3 J <j*uJj jl*3 SjLl£ EQU {J\ 

.8ijS’ljJl 


4-Ui>L>*^l yoly^l l>3JU 

LpljJvJ—.1 ^_Lc 4_sljL»JI Jj .;g 1U LpljJvJ—.1 4_;.(L;Sj 4-;_..iL^‘j I j_olj"^l ^jic i_3 jjOu-j t jj»J I I5& 3 

Word2 j Wordl jX—J L 135 ci>lj_»Alo j Byte2 j Bytel jx%*)L C-)Ij-*aILo UujJ (jl J 

MOV ^1 - ^ 


jl 4_ol*J! %all & (j5"L-o*il oj_aj j_>-^ jLSU a ci>LJLuJ! ^ MOV £»j_><jL*o 

0 JJ—(jL5-0 3 4 juU ) cP^ lS Lr*^ 3 CjI^ajlI! jl 4 -o^L>J! C1;^L>wmjl1I 

4-ol^J! Ojj-zxllj -L J->wxo jl OjSIjJI 

MOV Destination , Source 

j_*_> 4 o-x3 jj\3j Destination ^o^Lail Source cdL^il^-o |»jL> i±u-> 

^IjLo j-0*^! 

MOV AX, Wordl 

4AjUlJI -X&3 j>ju £jdaJUj .AX ^Jl Wordl j-jajlII ( 4»a_}3 ) ^*u j»a-> Clu->- 

dJJj^ J-«2 jl> .1*j AX d^v-xAll 

MOV AL, ‘A’ 

.AL J_>w*all p ( ASCII —11 djj->- p A 3j^JJ ji^Ll! j>3jJI jj&j ) 041 h j»3jJ! ^^3^ ^3^* 


MOV j^^ll ^JUJ! JjjjxI! 




Cu 

1 

jjjuo 

(SjiljJI j Ou) 

j 43U J>~w 

Jj>wW 


■^pA^JA 

^^0«wU.0 


^•^O.wU.0 
















^yQ+^‘.4 

'^p.S^A.Q 

^yo*MmO 

j 4*U J>~w 


>^ya^*xa y^ 

^yo***A 

^yo*MmO 

(SjiljJI j ) jjjLw 

^-x£ 

^pA+jJJb 

^yo^xa y^ 


OjLj 


(Exchange) XCHG voS?l -Y 


SjSljJI cJIjjlw)! ji 4^x9 Jlj^ XCHG j-o*^l 

; iobill 4 jLuoJIj .(jj^jLo) 

XCHG Destination, Source 

: Jllo 

XCHG AH, BL 

.(AH BLj BL<l&j9 ^jLoj AH ^ju^G) AH, BL ^jaLv^uIl (JjLg j*jG 

: Jllo 

WORD1 jjjuII AX I 4^*9 dl-iJju^L j»_^i ^yJLiil 
XCHG AX, WORD1 

XCHG j^*^l ^IjjsOwI ^jJLjJI 


jl MOV CA^Ltllil ^Lajoiil ^aGc. 

SjSlill ^ ^ lW*j]Ij XCHG 

M 0V JL« j _>«! gi 
Wordl,Word2 

' -4 . nl ' ' ■ q \ \ (_£Gl_9J j /jSlj 

L<i£ ^ ^ LlUn j 'J-'. .. ^ 

Mow AY \A/orH? 




5 j5ljJI j £y> 

j>lp ^J^**xO 

jJ*ai! 



j»lp ^JjX*xo 



5 j5ljJI j £y> 


: ADD, SUB, INC, DEC, NEG ^LoJI oLWI - f 


*6ijSljJl ji tlhA^* 1 - 3 cijL^jL>^ SUB _j ADD ^I j->Gu^ I jGG 

—: 4_ol*JI 4 ^j»cJIj S^SljJI j Sj^liJl j ji 


ADD Destination, Source 
SUB Destination, Source 




j-0 i I 7LW 

ADD W0RD1, AX 

j-iAj—II 4—>ujuJI (jjj >o juuj W0RD1 j^ajL-II 4 o-».3 ^J! AX C-)L)^IL>^o £o->o pjib 

dJJjS J -l&U Jaj AX C1>Lj^jL>^0 4-0-*3 j-UAJ aJU 'li) W0RD1 

SUB AX, DX 

J5l>-^) AX 4_>uiuJ! jubj AX ^ DX ^J->wa 1I ci>b^jL><^ 'C^ s < ~ X ^ K 

j-»iJu j-j*u ^ DX ci>b^i>^ (jl 


SUB j ADD JU-JUUjI JjJ$ Ctf# ^LUI Jjjjxll 


£JjUdl 


5jiljJI j 

Jj>wW 

jj«flil 

^yo+^.i.4 

^■^0»mXO 

J^wU 

^^.o-mjuo y^ 

^^o-^.».o 

8j5ljJI j 


^^0»mX0 

OjLj 


(jls ^lilbj J->-lj 0 jS’IjJ! <j-u j-iLd! ^-jiaJ! j! ^oc*Jb 4JI is-^^ 

;ojj^JI ^l£ AjuLiS^ ojUI ijS lo-< j 4j ^^mxo j-xp ADD BYTE1, BYTE2 


MOV AL, BYTE2 ] ^o->JI 4 t * 1 &p ^J-^wxo jl j^AjlI! 4-o-*3 juu cLu->- 
ADD BYTE1, AL 

.BL 4_>uiuJ! BL ci>Lj^jL><^ ^Jl o jJjjJ! ^o->o ^yj. ADD BL,5 j-o'i! 


J ySLo ^JbJ! j-o^l ij\ JjIaJl ^jjSU lo^J jJjjajlI! p^£J 


k_ j->o 4_>! J_>o 


4-o Lp 4-ia-»-bLoS 


MOV AX ,BYTE1 


.2~BYTE _> y- a 4J^L (jl3 AX ^->^41 Lo! S-l>!j 4bl>- BYTE j ? x*jL1I <J^L b*^ dJJjj 


( £y}\ (jJu <j-o b^> 


(ci>blol*-l!) ci>!I jjaIII (j! ^1) 


Jj»2jl*u ASEMBLER J! j_>J Lo.L_».> 

( Club dJJj^ (j^Sb b^ (jb Club AH pljb ) MOV AH, A 

j-o^fl Jjibj LAj! ^y~t^ AHJc^JI 41 h 
( 4-oIS^ dJJj^ (jj5b b^ j-^a-il b!^ 4-olS^ AX j>!jb ) MOV AX , A 



.AX L J_>>.**< J.I j 0041 hja_ 9 jJ! ^jx!i _.u*> 


INC (Increment), DEC (Decrement), NEG 

\ jljJLu 0jS’ljJl j ^^3* 3 ^ 4_a_*3 (jL^aiU jl 3 jL_>j L^-j3 j»ju INO ,DEC LI 

! LfJ ULJl 4-A-_u^aJlj 

INC Destination ; Destination = Destination +1 
DEC Destination ; Destination = Destination -1 

WORDIj^ili ji \ ^_>o |»jJL INC WORD1 j^l *}Ll&9 

. V\/ORD2j_4ajlI! (j_o \ |J5jJl (j-£?UjU DEC WORD2j^^l L-L .u 

|s_3j ^ji ^ —>*^11 j*3jJi SjLjJ J— zy^*^ J-oajLoj NEG(Negate)j^) c±>j_»du 

J o£l!I JI 4J j^>3j dJ Jjj c_j >-yo ja—9j ^—!II 4 J £y>^ jd» j> c_ jJI *-^1 _Jlj *—JI w 

j^Su ULJi U^Jij 2’S Complement 

NEG Destination 

5jS'IjJ! j ^ 3 ~° 3 cd*>L^JI -l>I J^L-*liJI j»_Ju >-> 

; Jl—lo 

NEG BX ; BX = -BX 
NEG BYTE ; BYTE = -BYTE. 

—; ^oljj 5^1 oljLmJl 

A >^djjJ! CjLAJ Cl>LL&*Jl (J->^>du *jj*Jl lj-& j UjLoJI j^lj*^l £0 J^ Lilli |>ju ^5L1 

.^> 0 1! ul cdLuLg High Level Programming Languages llji 
.WORD ^^ili c>^ SjL^ B j A (j! llo^jlsl IjI 

B=A 5jLl«J! J_>j^hJ 

ojLyJ! |>jL oj-iljLd 5 jS’IjJ! j j_>-I OjSIjJI j j-Llli ci)L^l>^d JjL <j5L-> ^ 

c-jjlLJ,! ^JJ JJL jd) J-><^4)Ld ^Jl j-Lllil *u_* 3 JiL ^Jl 


MOV AX , A 
MOV B,AX 


B Jl Lfr J iL i J ^9 AX ^Jl A cdL>^L>^ Jiil 


jl LLj^o j>ju A= 5 - A LI 


AX 


J 0 £* 


5 - A J* <Sy^ AX 

A j 


MOV AX , 5 
SUB AX , A 
MOV A,AX 


y/^i ji ji 



NEG A 
ADD A,5 


j.olj'-ll j»ju A=B-2 A j-o'-ll 


MOV AX,B 
SUB AX,A 
SUB AX, A 
MOV A,AX 


^Jsulll i^j) 'i du> o ^bliLa J! 4-i J .o.g U-oi (j^jLUl ,j 

^ 1 ^ t^gj? ’^ri j—>1 OODE SEGMENT ^oLJjjJI ^ * ^.o ,i. ; j 4_*uiL> ^oLJjjJI 

k±JLS‘ DATA SEGMENT cdULuJ! ^Lao 4_o ci>IjLuJ! 

STACK SEGMENT ^j^il ^Lo ^s- 

4_iAaS ASSEMBLER —Jl 4 Jsu*>!^j ^LIaI! ojj& j-$J^> 4_uLj 5^ ^ *j->J! I-3-& <3 

.^oL^J! jJ-^-Ij ^Lao 4jLi5^ 

: MEMORY MODELS 5 ^lill ^jUJ 


J^-Ij ^JaAo (jl k —4 juIj^ v—)^lixl! ^oL^Jl »X3 4J! la-*3 Lj£j 1&S” 

j>ju .oj-> <J^lI iJ-*^jLo ^Lao |>1 ^Jl ^1 jl>o j3j ci>LLuJ!j ^oIj^jJ! ^ 

: (jJLJI >~JI LL£j JJjj MODEL.SJiJ! JL*lJ 

.MODEL MEMORYMODEL 

L^->_u 2 >^j j>ju *Oj£l,UJ <j^ jj£l LujJ J-»-^->j 4Jaiu (^ 5 ! jIxmjJ! !jj& 4jbiS j»jL>j 

SMALL ^j^uJ! j>lj_>CL*>l LJU j>iu !j t u 5 ^ ci>LLuJ! (j 5 L> j*J l^j d>^j ^JLiJ! i)jj->J! 3 

ojj 1 ^ U jla ^*JI 4 __aLiS |>j> j>j .1 gJ (JjJslu ^jL- 11 _Jl v-ji ^ lS Jl >J! 3—& lj &j 

SMALL MODEL .:^JUJ! 

L^Jw (j-sulaa_>- 4 jjIi>J! SjS’IjJ! cj^Lo^o ^JLiJ! i)ja>J! 


cJL^>jJ 1 

MODEL J_,j>jll 

j _>-1 j ^Lao ci t *—■* l LuJ i j j->- i 3 ^Lao 3 j i 

SMALL 

j_>- 1 j ^Lao ci) L LuJ Ij ^Lao c>° l§ ^ 3 ^ ^ 

MEDIUM 

^Lao (j* (3 ^ L LuJ lj j_>- Ij l§ ^ 3 ^ 1 

COMPACT 












LARGE 


^ a -o — , 1.0 ( il>° j^Sl ij cuLLuJIj ^xJaiu l>° »3 

64k BYTE < 3 -° ^£1 <^L>jaju 


jl (j-SLaj ij-SUj ^ L«d (j_o j_jiSl ,j CjLLuJIj ^xJaio b-° ij 

64k BYTE < 3 -° ^j£I J^laj Hllla <3^£_> 


HUGE 


: DATA SEGMENT oULJI 


j j\ CjUUJI ^ J p . g .o j l^L( jjC! ^S-aj CjjI_j1U O-jJ laj, Clalj. i . * . 'U I JS i^fljj^j’ ClaljtuJl ^ -I p . a .o 

.5ji’lill (jLSL Lu*u j->-f (jlSL ^1 

3j_uiLw o.’—.’ 1 Hi 1 j cijI j. ; . * - " — 1 1 aJj UJj jjya DATA.^iejjCiJl j>ljL>u~al aJj ojUIuJI 

_Li j —_i> ij HI I J HI J 


.DATA 

WORD1 


DW 2 


WORD2 DW 5 


DB THIS IS A MESSAGE’ 


MASK 


EQU 10011001B 


: Stack Segment ^j&I 


s-LJul ci>LJLuJ! 4_Jia£ (3 4-oIj-^jLJ |>juJ oj51 jJI (j* *j-»- 3 ^ ^Jai-o £>* o^^AJI 

^jjj->uJ) 4J*^L> ^ ^> 3\ y ^jjj->uJ ^jU ^-^->^1 U& <j\ ‘r JL ^J . ^oDjjJl j JU 

.( ^oUjJ! J-ap 5-US‘l L^ujS^ c^lkll |»JiJ! 

Stack Size. ;e-L>jAjJI |>l j . >- . 'u .4ilj I ^Li-o 4 _L>jaj j»H >3 
i_i_>jj(ju ^jJLjJI JlUlj .bytes cjIj^jJL ^aSHI j 3 -?^ 3 * LjjLu->l lj.xc JjIaj Size Hjuj> 


10Oh (jjjSiJll 


.Stack lOOh 


.Assembler Ji IL_ 1^ 1 KB j»J*<_>Jl (j£\jj3\ j>ju j»J*<_>Jl j»JU jaJ Ijj 


/Ode Sec 


J_^oJl J.P 4 -JL>j^J ^^olJjJl (J—^Ij 4-0J->U— «jJ,I Cl>Lo-xl*Jlj U& 


.Code Name 


IJjJ (j*^) Small ^jj-o-Jl mJI^- y ^- L ioJJ jxmj! j) a> Name 

.5JUJI ol» j Lk> SJL-j *lkcl> Assembly JI ^0 Uj» jSLx~j ( Ja&5 J_>-1J 







L_.<U Procedure ( 


-T'-o* v- 5 0 >.2 y$!a 


Sii 




I * tl t ~ 111 


Name Proc 

Name ENDP 

Pseudo_Ops cuijbvi Lo^i Endp j Proc Li »-i Name 


, lot* goljjj ^uLo ^>ju ^LJI * V*JI 

.CODE 
MAIN PROC 

J-i’lj Cl)lo.;.l.njiJIj 

MAIN ENDP 

5 1' a I_ £jjLS j>_ jj cukljjv'jll <luL 

^ 1 ^ u^~t .Small <UL> ^aUjjJJ j»L*JI L )- C , | - l I c>l9 L^jJI ^LlSLo Lylj 0^ 


; ^IUII 

.MODEL SMALL 
.STACK 100H 
.DATA 


J Cjj I Cj I^-xAjLL I u^~l La 


.CODE 
MAIN PROC 

; JL-I j cjLo->IajJI 


MAIN ENDP 


]li& i-jjSj cjUIj^-^I 4_*jL 

END MAIN 


. 13^jJI ^—j-u jJ I *I j*- 4 ' W ^END IjjJJI 4_>l$J 4 «a1S" Ij^jJ I 3 j->-1 


INPUT &OUTPUT INSTRUCTIONS ^ 1^1 a JL>j^I oUjLu 

dJ-Jjj Jl_>o**l! ^31^ |>Ij^ c u»L 4_»j*"jL>JI oj^_>^l ^ ^Jl*!! ^J-oIaju 

oj_a j>II jalL-jj .^lj_^1 s-LJlw 3 4—jL i S J J OUT JL>-jI s-Ijlw IN 

^ ojl_£j ^->-jL>JI jL^_>JI J-oLajlJI 4_£ j*j (jlS IjI ci>IjJL j j^lj^ll 

jl $_>■ ija e-flJ3L>o »X3 £hjLl£ (j\ 4-*£>»jd3jLl I lS 0JJ& |>ju 

4_^-jl>J! oj-^->^l J-oLa11I £>■* 4-31 ^313LIIj ; 5j-o j ^oUjJ! Jjjaj c-jJJjju La-0 

>3u SERVICE ROUTINES 4^j-> ci>l3_ujj 4 _Lx%*>I^j Sj^->^U ci^ISj-joJ! 4_Lu*>I^j 

.Oj-^*>U 4^Ju^aJ,l CulS”J-Juj I 4 -Lx**»Ijj 



BIOS (BASIC Jj^ll ^-Ol-wA J £_o J-ol*lJl j 4^J^cLmx I I LojJJl C1>1 jlUJj J->^j 

L^Jl>j->o j»j> BIOS J! cjUujjj .DOS Jl |>l j->ol>>L INPUT /OUTPUT SYSTEM ) 

_II Cl>loJ —>• L-OJLU Jl»J^Il J^jl^O £0 OjJlxo U-ol*luj ( ROM Jl) iJi3 05-ljJl 0 jS’Ij 

_II j»lj_>a_^>Lj SjLg ^IjLo IjJL*j ^1 cjLJap j JLju DOS 

.ojJLw ^1jJ-l/jUol ci>l J ^g jJLu BIOS 
INT (INTERRUPT 4-*JIjLo 5-U j> IJ->%1 mjIj 0JJ->wo 4-J ^ g j JLuJ DOS Jl jl BIOS Jl *ljj jxjj 

OjJ^JI oJ& ( ^JLc 5 -IjJIj ) 

INT INTERRUPT_NUMBER 

BIOS_II c-JJj j»^L> INT 16h ^Uo jJj 4-*JliLil «-U jJj j»ju ciu->- 

^ DOS _JI (j—o 4—oJ->- s-ljJu (j-31 >■ INT 21 h j ^jjL-JI 4—>-^J 4-o-*^ O^IjAj 4-o^L>- 

4jJ I (jjU ci>Uj->JI (^>o j->j-o t—5 jaJI 


(INT 21 H) 21 H^ gMatUlj* 

DOS U^A^uJl allaj l^_o JL ^ll 1 CjLo J - J jI (^o Oj-uS 4_£j-oJV-o jJ luJ s-ljJJl IJ& alj-> c L>J |>ju 
( jj-^l ci>^L>wxo 3 pJiJI j^"^l c-JJju j£j AH U->wjJ,I 4jjJJJ,I LojJJI jJj j»J> 

JIJlILJ j-o^l C-JJju JSj .21 H 4^JUl c—JJj 5-U jJu JJj 4_JJJ. 1 LoJ->Jl c_ju*x>> JJjj 

JjJ—> <J 4—flIlL>J,l ci>loJ-»Jl jJL .Cj*>L>^JI J jkju cLu_>- 4 aJUI s-U (J 0JJ_>^o jxJ 

.L^j-o ci>L>-jJJ,|j L^JI ci>*>L>. Jlj 4-oj-> U5" 4^J^j ^ T uJ 


j>U3uJI LfrjJ->j ^jJI oUjJJI bs& 4-j^J ^UJI JjJ->il 


( (jjjjjJI ) oL^Jl 

4-oJ->J 1 |Jj 

^uUll 4->-jJ (^o 0J->Ij 4-o-j^ 05 ”Ij3 

1 

4-J LJ 1 J->-1j i—3 > j-^ 4 j 

2 

4_J LJ1 i-3 Jj-^I 1 £>■* j^->vo 4j LiS^ 

9 


oUj3JI oja ^Ul 3 

4j> jJ j-> 5s>Ij3 : 1 i$j3JI 

AHj^Jl j ^ jJjJl :o^L>jII 
4->-jJ 4_dl£ I j>j jJ I ASCII cJ I l5^ A L U->wmj-L I I O I 













NON CHARACHTER KEY ys- iu l5 1^IwLa 1! 5JL> j 0 3 \ ^iill 

.( FI - FI 0 ^uia! *>Lb) 

—; JUS j»ju oj-a j oajuJ 

MOV AH, 01 

INT 21H 

^UU ^1 ^^J-£ I Jjl£ .^jUI! 4_>^J JaA-AJ! Jl ^J->cuJW jILluL 4-oJ->Jl 0JJ& 

JaA—usJI |>j ^jJ! (^3j__>J! [J&y£- jkjb US AL ^ ^liUJJ ASCII Jl j^S ^J-£ 

jiajUL) Jji3 ^^9 ^Jl JL jj (JLjjL JoJ->Jl 0JJ& j>^j .4-SUJl ^Is- fulfil I 4_$l£ 

^-I>o FI “FI 0 (J—U J-^?L>JI ^uU-ll (j-o __*j J aA—^ j>j ljl . ^TjuU J-^JI j»Ib 

J— >oj J AL ^JaIL*o INT 21 h ^Jl CjUJaJI .jSUg 4>a-J! AL J->v^Jl 

. c-xmjUI I 

4Jul3a jjiJu al 4j>UJI, Js ci v> :2 J < JoJ->JI —2 


.AH J^JI j 02 f3J\ : oM>jil 

.DL j ^3j->J j^S ASCII Jl o 

.AL Jj^-JI j 4-^j j»X) p ^Jl ASCII Jl j^SII : ol>-j->II 

iSLJI ^s- 4JUI j-olj*^l : JLU 

MOV AH,02H 
MOV DL , '7 
INT 21H 


JjLgJ y$ ^JL»J| IJ ) ^JUI ^Jjll ^Jl jJjil Jj->cu 4-SLJl ^J«£ e3j->Jl 4-^UL 

. (J->J->Jl jJuJl 4_>ljj ^Jl jJJll Jj^lb jJsuJl 

^JUi Jjj->Jij L^ui Control Charactor |JL»JI i^LU Jj->JI ojj& Ij.> jl«.>I 

(jxSJoJl (jA*J 


4i_JgjJI 

>-.^1 

ASCII jj£Jl 

jlj^?l 

BEL (Beep) 

7 

( Back Space ) ^JJ3JJ «L« 

BS (Back space) 

8 

Tab jlJLu J j>3 

HT (Tab) 

9 


LF (Line Feed) 

A 

^Jl^JI jJuJI JIjj 

CR (Carriage return) 

D 



jaS->JI c_3j->J ASCII SjAmji AL J-> - ^JI jJLilll 






















: J^l go lj »a!I 


4JL»ol |»j ^jJI LcLiL j»j ^.ulall 4_>-jJ Jj'-Il Ll^gLjj 


j DL Jj>__j!I 


MOV 

AH,2 

; iJIII! s-ljj^l (j* (j^lb 

MOV 

DL,’?’ 


INT 

21 h 


MOV 

AH,1 

fulfill 4_>jJ ^ 05-1^3 — Y 

INT 

21 h 



» LJu*i dJLlj j ^IjL, o BL j_j >1 

j 4-JL>-j! p ^jJ! osl>- — V 


Y 4-aJ->JI ij\ ) AL J-av^II j-u^jJ dJJj J-jJjvJI jJaUiJI 4L 


J . 


jjLftj UUj>o Laj AL J->-.»aII ^ t^j^JI SjLcb js^bj DL w L>-~ulI *Q£laia c_>jlbll c.3j->JI dLujjuaL 

BL t J^a j^-l C~K*aa 3 ^JlaJljj (4_fc9 4 -L>wju 11 4-a-uJ! 

MOV BL,AL 

|v5.>uJI i_3j^ LcUL >—i.>o jjjjvJI jia-jJI 4 _>Ijj jjJJ Jjv-jII dLj^vjJ —i 

^15 JJj a>j Line Feed 3 Carriage Return 

MOV AH,2 

MOV DL,0dh ; Carriage Return 

INT 21 h 

MOV DL,0ah ; Line Feed 

INT 21 h 


(\“) 0 ab - a -JI j BL w L>---uiI 4Juj->u j»j 4bl 4JL>oj j»j ^5 jJI *—9j^JI L^Lia —0 

MOV DL ,BL 

INT 21 h 


AH I 4Ch 4lJj j*^jj w l- ; . ^ -. i' i. O I Jl SjjaJI 3 ^aLjaJI al^Jj —*\ 

.21 h jaiij <L*LliUI 5-ljj 5-lcjjualj 

MOV AH,4CH 

INT 21 h 


: LJUll Sjj~cJI ^jJlc ^»LjjJI ^juol> bJJj ^jlc j 

TITLE FIRST: ECHO PROGRAM 

.MODEL SMALL 

.STACK 100H 

.CODE 

MAIN PROC 

J 4-a^Lc jl^Jal 



MOV AH,2 ; ielaia 

MOV DL, ? J 4aLclaia 

INT21H 

S^jj'lall (jj os-lji 

MOV AH,01 ; Ss-lji 

INT21H 

MOV BL,AL ; ijjy>3 


! jia-a JJ k_jL»jJI 

MOV AH ,02 

MOV DL, 0 DH ; carriage return 
INT 21 H 

MOV DL, 0 AH ; line feed 
INT 21 H 

; JUol »j ^ 5 jJI icLL 


MOV DL,BL ; ; Jjx*JI jlA>-l 

INT 21 H 


J DOS I pliaa J] OJjaJI 

MOV AH, 4 CH 
INT 21 H 
MAIN ENDP 
END MAIN 


4 Ch A&j .iajJI INT 21 h j JLua DOS — U ^ 51 > uJ I dj^a 4ap ^alajaJI eJiS^aa LoJi£ 4al ia^**^ 

^-oUjjJI IjjS j CalalaaJI ^Uai i_3J^ jjii CaljaAjI j»I.L» 0 Lal |»aa |J 4a 


— ; ^alj jjil , |-uLXu q s-lajl 

■ | CJUI Calj^la >JI JJj <j-oJua *— ' ■ ; ■ > ■ 'J. i . *J i a . U ^alajaJI j. » . g - > u j s-LoaJ iHajJa ^vaa^Jua s-javJI ljj& 


(jJ-aall ^-olaja <„LLo) .^aLaJI dlall ,j ^alajaJI 4 ala£J Text Editor r^laja ^1 

.OBJECT FILE ^a-JI eJJil jJyd ASSEMBLER Jl j»i, 
J-jJuJI i_LL« jJ^JOBJECT Jl cjUIo JajjJ LINKER JaajJI ^oLja |»l. 

.EXECUTABLE FILE 

. ^js la^aJ I d -xxJa 


-1 

-Y 

-r 

-t 


■ ; JiaLdl CaljJadJ! <j-o Ojiad* d-waflaJla ^aJ>^a ^Ja Loai 


: SOURCE FILE^ol »JI lJJU s-lajl — \ 



aaj ^juu I J> S .o. > j ^-aljjjJI ‘LlaSJ Editor j |>I j . >o .... i I |>jlj 

JLUI }LLo ASM (Extention) Mjj«L eiill »->Lc A; EDIT Jlo Text Editor ^jU 

.FIRST.ASM i_JJil JjLJI 


- : ASSEMBLE THE PROGRAM^_gJI -Y 


MASM(Microsoft JJw Assembler _ll j_s-i ^UjJi Jb« £_>jL ii» ^ 

^jJi eJJii J->_pOb j TASM(Turbo Assembler) j\ Macro Assembler) 

.(OBJECT FILE)^,..., ,, <U^I L*J Jj *—ayjl i—LLo J] ^.i.o.>uJI *l*L ^oLjjJI ^^>0 


j»ju v .>- CLS Ua>* ^i |*.1C jSlaJlj ejilil ^ 

»t Ll>I <ULa 


4-^lLo-kJ I DJJ& vLVjl: 




.^-’bjjJI j 

: ,jJIjJI ^>uJI ^Jlc |>jlj MASMjl TASM ^oUjjJI 
TASM FILENAME; 

MASM FILENAME; jl 


—; 4_Ja*JI ola ^*2>y ^LJI 5-jjvJlj TASM 


^0 jija 


I 


>TASM FIRST; 

TURBO ASSEMBLER VERSION 3.1 COPYRGHT(C)1988,1992BRLAND 

INTERNATIONAL 

ASSEMBLING FILE: FIRST.SAM 
ERROR MESSAGE: NONE 
WARNING MESSAGE:NONE 
PASSES: 1 


»l L->Q'L> 4_Ja e-LUl j»—»I ^llll ASSEMBLER—]! jJa—Jl 


j ±>-y ^1 

oj _jjj j L— .. J I j 3 —cSj—5JL-<j jl lS Ls^II ^oLjjJI Ua>- ^5! wJLla <jlS Ijj 4_jI 

(5J_i-I 0jj OJ^jJI |»j" Ua>JI ^a»vajj first.asm .^La^ll i_Llll ^*3 t—i.>o UaiJI 

.first.Obj eJJil J-aaJ 0 oL->JI sYa ojlclj 


Linking the program ^olj »JI k> ,-T 

jj_^ 4 lEJ i Machine LanQuaQe LJ^i 4 _*Ja <„iLLo JjLl—Ji 5 a L .>Ji ojLajj ^ ^jJi —aJLL 1 

: LJLJI l-jLu.JJJ jj j- J Jj l U LLUJI ^oIjjJJ >—j u ^IjJI d—L-JI i£y>^t. pJ'-I j- > i_ u JJ (Jals 

^objjJI 4J^i*JI 4-J.o.g <jl3 ^JbJLj 0^51 i!I e-LUl w l-;.o->-I' j 3 -^ —I 


. Ls JaLu jS‘. a. ; 



(j4 j$£\ bjj 3JL> j ci>!jJL is ] jaa jjs- (jj 5b (jA*j — c_> 

.j^-l » alo c__>^llSlo i^5j->’l cQPji ^oljj 5 -IjJ ^ol jJ! -l>I jdb oj> ^oLjj 


Uh>d\ Object Files _ll o#^J\ HL^ *1^>L ^ Link Program JaajJl 
(Executable File) . EXE j -uuaJJ JjUj ^bib dJJj »l*j J->-!j (jajlidl 

\ ^bJI I 

> TLINK First; 

Turbo Link Version 2.0 Copyright (c) 1987 Borland International. 


Run The Program ylijJI jjJuj— t 


DOSJI (^>0 


4»o-mj! 4jLl 5 JsilS jv!iu Lj-J I J- ; AJjjL1 


C:\ASM > first 

?t 

t 

C:\ASM > 


£)—o ^LliLo l£ Ja^uaJ I jL^uj^Ij "Y” i^.3j_>Jl HLlaj ^oLjjJl 


*1*2^1 jkJ 4_$l£ Ja^aJ! jkj ^jJ! ^3 j->JI Hbiaj JljJl>JI jJau-Jl 4_>lja c_ab&jJb 


.J-**CSuJl pllaj ^Jl 


JLaIL^.*^ 


Display String ^ 3 JL>j jU£l 

|> J->u —wju ^_i21 h |a_5j 4*ialjLl! 5-ljJ £>« \ j>3j 4jLdajJ I j> I I j>j L*J I b jjJ I 

. ^LbldJl ^Jl£ c-3j^ HblaJ Y HaiajJ! dlLlSj ^jjLaI! 4->-jJ £>* 

^ jxSj 4_oj_>J! ^|jJ>duwl pju 4-diLiJl Ho 15 mJL^j Jill! Ijjs J 

ialaJI ilL>j jL^-bl : ^ 

DX Jcx**J,l j 4-**^aj ajl) SJL^jJ! 4_)ljJ Offset 4 j>!j)!! £)l^i£ ; O^L>j1I 

( "$” b SJL^jJI q I ) 

<_3j—>■ ^1 3JL^jj| C1 >j_jL>! IjIj .4_^LdJ! ^J-£ ‘CL^hia aju ^ 3JL*)jJ! 4_)LgJ J "S” i-3j->Jl 

.HLkii *bsi ojaiu <du His Control Character 
ojj& ^Juj*5 jdiu .<LblbJ! Hello! 3JL*jJl jL^JaL (^ 3 ^ j>^ilH> 4 H 0 H! ojj& 

4aJ bJ I HjiaJ L Cl) b LuJ I ^Li-o 4 J jJ I 

msg db ‘HELLO!$’ 

LEA voVl 



DX 3JL*jJ! 4>-lj! jjLg->3 ^Jl INT 21 h 4j*LIa1I 5-IjJ ^ jalj Aoj_>J! ^Ll»o 

LEA ( Load Effective Address) jSi\ jJlu & JJj j^j 3 

LEA Destination , Source 

.(o j5!jJ! (j j-fAjLl! jxm?I jj^sdlj iol*J! ci?!>L»v-J,l j_>-l ciu.>- 

yil .^ji^XmJII <J->^xi! jj^si-l! jjaXoIJ 4-^lj*^! £)Ijji£ ^^ 3 ^ 

LEA DX, MSG 

.DX Jj^ji j msg 4 _>!j*^i 4 _a _*3 


^—Jl jJ-CaJ ^5 l) DS jjL$->U ^Jl ^Ll>J lull Cl)Ulu ^laAo c5^jL><-» £*UjJ! 


.uuji 




PSP (Program Segment Prefix) ybjJl fcjb 

^jA*+u 4Jl>- Y 0 1 (j-o-u^a-»<ju ^J-jaJuuJ! j>Uaj j»^a> 3jSlil! ^oLjjJ! ^J-w-^o |>ju U-x1p 

0JJ& J-obal! ^oUjjJ! ^jdalLtO dllj ^oLjJI C1>Ioj1ao ESP —1! .PSP 
j D S w*J. I (j—-3 J—^ lS 4j L>J I ^a L aJ. I (j l^l£ DOS d-*A-J2aJ I j» lisu j»^A> . Cl? Ujl*-l I 
^LJlo l5"^ ^ DS cdULuJ! ^Lao J->v«xo (jll 4 c>ojuj ^oLjjJl j oajJ JuS ES 

(jl c-ju>o ci>lSLu ^Isao ^oLjj (^1 ul^ 4 ISL 2 JII ojj& ^^l*Jj ^.oLj^jJL (j-^L>J! cdULuJ! 

^Jllll j^oJ! ^«LjjJL (j^l>J! cdULuJ! ^ L Jlo ^Jl ci>ULuJ! ^Lao Ijju 

MOV AX, @DATA 
MOV DS, AX 

__1! j»jJL> du->- DATA.-) ^ja-IIj ^LjjJL ^j-s?L>J! cdUUJ! ^Lao (5)DATA o.i> 

^j->j ^ ^ L aII plj ^Jj (5) DATA jxm?^i ( J ^y>3j ASSEMBLER 

4—*3 4—o-uJI £—AX |>U 11 *jL*)I JA3 SjCuLlo DS d->wJ,l 4 cv_jjuJ! 

. D S Jc>wJ I ^J I L^Ja) aju dJJ J j ^j I 

I>Ijl^il*)Ij DX j lhl>^ HELLO! mJCjJI iiUL jfLoj dllj 

w L ^ : J L 4-J-o^JI Djjb ^Lill ^-aUjjJI .21 h j»ij 4jiLiiil 5-ljj ^ j»ij 4-oJ->JI 


TITLE SECOND: DISPLAY STRING 
.MODEL SMALL 
.STACK 100H 
.DATA 

MSG DB 'HELLO!$' 

.CODE 
MAIN PROC 
; initialize DS 
MOV AX,@DATA 



MOV DS,AX 
;display message 
LEA DX,MSG ~ 

MOV AH,09H ; 

INT21H 
;return to DOS 
MOV AH,4CH 

INT21H j j»Usu ^Jl Jl 

MAIN ENDP 
END MAIN 


: A Case Conversion Program cio *»JI 4Jl> , L»»j ^olj y 


^aLjjJi lower-case letter u3j-> Jl>ob i 


JISII 


upper-case jm £ j] 4_L^^o j_ 4_JL>oj ^3 ^jJi ^xLu iiL^j jL^JbL 

^llo letter 


Enter A Lower Case Letter: a 
In Upper Case It Is: A 




CR,LF EQU ^oLjjJI ljj& 

CR 

EQU 

ODH 

LF 

EQU 

OAH 



^jJLlll J^JJI JjLjjJI i^SUjx3 aJL) 1.0.'.U 

MSG1 

DB 

‘Enter A LowerCase Letter:$’ 

MSG2 

DB 

CR,LF,’ In Uppercase It Is: 1 

Char 

DB 

? ,’$’ 


SJLwjJI jl_$-LL j> gg' - i_ 1 ^aLjjJI OJjj ojjjLw MSG2 iJLwjJI char j-j^jLLI ^Ju^3 jJi£ 

I»jL_U pper -case Jj 4 _Lj^o j_ 4JL>oj ^3 ^jJi ^j^Ji 3 ^j) char <_3 j->JL SjjjLw msg2 

( 4 J U- j ] ^3 ^5 jJ 1 (^ 3 j->J 1 2 0 h ^ 3 1 jJ 1 bJJ j 

.jJa^*Ji Cijj Ijjj iiL^jJi msg2 BJlwjJi Uj 3 CR,LF | >s . > uJ i ^Juj^3 ^3 

4_£LJaJI jlj.o. " I j»ju —*j 4_Jl3 $ ilL^jJI Cl^J 4-o^Iaj ^^3j3 *)! mSg2 illwjJI 

.(oj^jLw char j-j^jLLI ^1 ) LbLbJi char 

^julall 4_>-jJ <ja (^j->JI 05 -Ij 3 msgl iJLwjJI jL^-LL ^oLjjJI Ijju 

LEA DX ,msg1 
MOV AH ,9 
INT 21 h 
MOV AH ,1 
INT 21 h 

OJjj) ijj 20h jjaJI dJjj upper-case jjjS jl i_jj^Ji J ^3 j dUj j*j 
(j_a »ljJul 0j.uSJI Ijju 20h JAxJI yls ASCII (JjJJ* j 0 jjA-cJIj 0j.uSJI {jju (Jjd\ 

char j-j^jLLI 4_>uoi]| ^jj^3 j »3 jj (61 h ^ s-ixui bJ l Ijjj loJu j 4 1 h 


SUB AL,20h 



MOV char ,AL ; j*Ull j Ujj. ^ 

L .ILL^ LJ^Sj US' char ja^UL Lzyxo msg2 UiLUl iJUjjJI jl^_LL ^oLjjJI j»_^U OJj jaj 

: £«UjjJI u^aj lS L 

TITLE THIRD: CASE CONVERSION PROGRAM 
.MODEL SMALL 
.STACK 100H 
.DATA 

CR EQU ODH 
LF EQU OAH 

MSG1 DB ’ENTER A LOWER CASE LETTER: $’ 

MSG2 DB CR,LF,'IN UPPER CASE IT IS:' 

CHAR DB 

.CODE 
MAIN PROC 

; initialize DS 
MOV AX,@DATA 
MOV DS,AX 
print user prompt 
LEA DX,MSG1 
MOV AH,09H 
INT 21H 

;input character and convert to lower case 
MOV AH,01H 
INT 21H 
SUB AL,20H 
MOV CHAR,AL 
;display on the next line 
LEA DX,MSG2 
MOV AH,09H 
INT 21H 
;return to DOS 
MOV AH,4CH 
INT 21H 
MAIN ENDP 

END MAIN 



?...Ijl_Lj IBM PC — j «UaL>JI j.>-UI L*J UaU UJlxll ^U^^l 1> lil I 

1 - two_words 
2 - ?1 

3- tow words 

4- 1= 


jl ^pUu |»ij_ll j£j\ CjuLS IjJj . UaS- 


LJUII 


(.15^1 




tS' -T 


3-1001 4-1.101 

7-101 IB 

(L'S.o.0 jlS IjJ ) UJUII 0-° Ixel — r 

.OY 4-uljjul A WOrd 4-oiS j-Uao—I 


1-246 
5- 2EAH 


2-246h 
6 - FFEH 



.4_uijjui 4_> wordl I word 4>$1^ —*»—> 

. O Y 4-uljju! 4»au3 4uj B ^Uw I Byte u3j->- j-^AliLo—— >■ 

. 4_uljjul 4-oo9 4u J _>»yj j 0 <Lo^j I Byte j-jAllo—3 

.noorn iulj^l icuS 4 j word2 <u*j word 5J5 j-jajLo—— a 
4 ^j!jju! 4.^03 Arrayl c^Ll^ 43 ^a^w— j 

.v ^jLuu Bell 4-o-*»i cjuIj— j 
This Is A Message $’ <jjLu msg <u»J 3JL,j ciuts* -_>. 

OOOOh 4->-lj*^l ^ 5 -IjjuI S^Sl-U! 4uj_><^ 4_JLJ! cjLLuJ! <jl I—£ 

A DB 7 
B DW 1ABCH 

C DB ‘HELLO’ 

.A,B,C cdIjjaXoII 4_>!j*^I .LpI—I 

.0002h 4_>lj*^l JjP CjuLJI Cljijys^o ~ i -r J 
.0004h 4_»lj^l JjP CjuLJI CjL^1><-o ~—^ 

.‘HELLO’ iJ5 j ‘O’ c_i^>JJ 4 j>I j ^ i ^ j 


Byte 4_j3j_>- c->lj_jAiL-o ( 3 —^ SjLp B1 ,B2 

cj_>->- LLl>- jl < l > ul><—4—JLJI cjIjLaJI cjuLS” IjI 



.words cjUS SjLlc w1,w2j 

1 -MOV 

Ds,Ax 

2-MOV Ds,1000h 

3- MOV 

CS,ES 

4-MOV wl ,DS 

5-XCHG 

wl ,w2 

6-SUB 5,B1 

7-ADD 

B1 ,B2 

8-ADD AL,256 

9-MOV 

wl ,B1 


4u3lj 4-AJu Su^iSUl 4-JLJl 

ci)ljL*JI MOV, ADD , SUB ,INC , DEC , NEGjjIjSlI a 


; 4j«Jj cjIjLlc JJ 

1 - A=B - A 

2- A= -(A+1) 

3- C= A + B 

4- B= 3* B + 7 

5- A= B - A- 1 

|»^2 jJ cjIjLac ■ t .:.'5I —V 

.jia^JI 4*5 LjJI ^biJI jji Os-ljij —^ 

4—JjLuJI ji r» -..4 iJ I ^JLjJI jJi Upper C3S© letter Ss-lji —Y 

.Lower case letter j^o <Jy» ij^> j JJjj 


: jujjjjJ ^»ly 


v- i . 'S I —A 



. ? 4-o*>l«J! icLL — \ 


\ * JJjJ! (j* U (jjujJjS- Ss-IjAj — Y 

.^JLiJ! jIxmJI 4jv-ujJ! 4-^Li?j ^jjaJI ljLl>j ^oU^jJI j»^L>—V 

J -ti-lllJ Jllo 

? 35 

The sum of 3 and 5 is 8 


^J —S I^jl^LLj 4j^LLI! Ss-IjiL ^.oU^jJ! 4j1j^ c-jJlLj j»^L> ^oDjJ c-juSI —^ 


J -ULuJJ J Llo . ^J-uaJLLO jIxmJ ^ 

Enter Three Letters: ABC 
A 
B 

C 


jJjijJ! 4 _^LlL aj ^oLJjjJl pj_L> (A-F ) 


^Ij^J! ^UsuJ! ^ 


J->' 


c—uSI— \ 


j oajuJJ l]\Xo .^UI! jIxmJ! ^jA*J! plLuJ! jJ^Ll! 

Enter A Hexadecimal Digit: C 
In Decimal It Is: 12 



JjLJI 


^JUl! 3JL> j-> j_>o £>£ dJJj |>juj cdIj! jiJ! jL>J! ^s- ojJaII c_ju*>L»J! j_>J 

4.-u Lju ci) Ij L> ^ <u1&p j->- I j aijL) 1*1 I 4 J L> JJUj j>ju A * A*\ 1*11 . 0 j j_>^o 4-* 1 &p j -*aju 

.(jjjLuJI oj jb 4-«-^9 c_ju*x>> 4jjJjL>J,I cd!j! j2JI jL>oI >x>j Flags (jjLuJ! 
Lo-^j {jj£-y^> ^_JI tijl—-uJI Flag Register JjLuJI J->^xo j aju 

cdUIo^ J^Lsaj jl J-uL£iJ j>ic>aJ! ^jLu i>jjuj .Status Flags 5JL>J! jjluj Control Flags <*£j>aJI jjLu 
q\ jl^-kl j>Ju (j[£ j^l J oftjJ «1 *j ^Jl*!! 4-11^- (j-*5l*j 4Jb*J! (JjLu UJuj J-*Ax> 0JJ_>^> 

. ^JLil! iJ}jJ**j L&S” jSLu^}\ (j x£j O^" jSLuS 4_>ujuJ! 


J iLuJI , 

• c^Ul*Jl j i!UJI JjLu J-d<u |>ju cb-)-> JiLaJb >^2>ys L&S” 4 jjJjL>J,I JjjLuJ! ^J-^v-xl! |jj& 

I»!j->s 1L*)! ci)jjj cdUUjJ! 4_$iL ^iLuj \ * j ^ j A ci>lJL>J! p5L>uJ! JjjLu LoJuj \ \ j V j 1 j 1 jY j 

J-S” £_o c_jl_L?L^oJJ j^ljl J-^^I) Clu->- Cj^L>J! c—*lg| Jc*^al! £>* (Jj-uJl 4-9j^-0 (J-3 ) 

4JL>JI (jjLu LiJI «•jj>JI 3 lJjL lll% 4 > C( 0J->- ^J-£ Jf 


■ 

■ 

■ 

■ 

Of 

Df 

If 

Tf 

Sf 

Zf 

■ 

Af 

■ 

Pf 

■ 

Cf 


JjLjjJI Ji-i 


Status Flags 4-)b»Jl JjU> 














Status Flags a)L>J! jjjlu 


Cl>JI 

Name 

p-VI 

>jJl 

* 

Carry Flag 


CF 

Y 

Parity Flag 

^Ualll 4c lb ijj£j 

PF 

i 

Auxiliary Carry Flag 

J-^bxIl cl^c->^Jl 

AF 

1 

Zero Flag 

j£Ua J 1 fjyu 

ZF 

V 

Sign Flag 

Li* 1 i^^ju 

SF 


Overflow Flag 

^jlbcAJ 1 fj jju 

OF 

Control Flags |»5 ^>jJ! jjLw 

A 

Trap Flag 

S^k>c SjJab JcAjuJI ijyu 

TF 


Interrupt Flag 

CljlaiaAil Jjj-u 

IF 

^ • 

Direction Flag 

obo^l (jyo 

DF 


Carry Flag (CF) J 

(jjjJ! ci>I j 3JL>J! ^Jl jl j->-j IjI ( j»X>) c 1 9 4 ^caJI (Jj-uJI lj-a 

dUj .iiibJI £c-»JI cd^L> j dUj |*i>j Most Significant Bit (MSB) jj5^!I 

.yua J Lo tijejJ I 4«aci 

.jaj U-j3 L^-lg cbjj^OLb ^illj Rotate (jljjjJlj Shift 4->lj**ll ccLla^ 3JL> <j Lcul JjjtuJI j^Lu 

Parity Flag (PF) ^UaJJl Jjjj 

^.7>o Low Byte 4 >ojL 1JI (j—* <bj-»JI IjI t l 9 4 >$caJI (jjcjJI Ijj& 

^jLJ! ci>lJL>JI jj_£ ^jlb 131 y-*-& /l 9 j*3jJI cclJbJI ^ 

^ij_j>J! £>li FFFEh ^s>jJ\ j_a j_>T ccJlS' IjI .^jji ‘1’ ^s- <3y^ 

L5 _b l5 IJI ccUbJI jj^ £>1$ (jJblLj ( WSS UF ) FEH jjjJI ^s- <j^L>c ^LoSlI 

( PF = 0 ) 0 ^5jLmjJ (JjojJI 4-o-j^ tjls Ijj& (c5-J J> jj-£ ) cdUL> V ja 1 p3jJI 

Auxiliary Carry Flag (AF) j^LUI &jjj 

bit-3 4 _*jIjJI 4_JL>JI ^_JI jl u—® cl^a— q->q dJL-ia (jb IjI t l 9 4 >$caJI ^J-£ ijjcjJI Ijj& i^yx>u 
.Binary Coded Decimal (BCD) j^SJI 5JL> j Jj-uJI lia |>Ij->c^I 









































Zero Flag (ZF) wuaJI Jj jju 


yua ^jLo 4_>uiuJ! cjuH IjI 4 1 5 (ZF—1) 4«o-jaJI (jj^ul! Ijj& 

Sign Flag (SF) SjlaVl Jjj-u 

>->• 4 1 , MSB (jjj_J! cjIj 5JL>J! cjuH !j! 4 1 9 4 _o_*aJI (jfjjjJI Ijj& 

(MSB= 0 cjuLS” IjI SF= 0 j MSB = lciuH !j! SF = 1 £>! ^1 ) .<LJL*> 4j»ajuJ! Ijj& 

Overflow Flag (OF) uLg-tiJI JSjjlj 

Signed SjL£*^l ci>!j 4JH ^^5li IjI 4 1 9 (OF = l) 4 >$-$aJI Jjj-uJ! Ijj& 

Ijj& Q* 4_jAjaI! ^J-utajLiIU Ijj& .jSLus ^ij Numbers 


Overflow uUajiJI 

(jjy>3 4_»3 jfclu-*' u^il *iJJjj 0JjJ_>^o c_^**>l>J! jI 4_jj15lo! (jl3 jJl*j IH 

dLIj ( Too jfcSjJl ya One Byte oj->Ij 5JL> j 4jjy>oj 4±d<u £>SL«j j»3j jHI yll* ) ^jJI 

4_>oluJI (jj>y>3j (j} ^Hi! (jls 4 -o-*a1! ojj& j!jj 4«Jlo^ dj->! Bjjl 13 j 

6 j> ji £>^SLj 3JL>JI 0 JJ& 

^UgjjJI Lf lg 4-&ol 

Unsigned Numbers ( SjlSI x> plSj^l! ) Lis 3ju>yi ^LSj^l ^ lL>j-»oI! jls jUuiJI ei!l>o 
e^L*l»l ^-jjI dJJLa £_<l>JI JJU 5-lj^-l jIcj .Signed Numbers BjL&B plij^l! j 4Jic 

: 4_>^iuJJ 


(j ^ ^ 

Jais ojlM* — Y 

JaiS OjLjj] (jjJj (jlasu^ — \* 

5jLj! (jjjjj 5jLiU — £ 


^jjv—^J.I (jlj FFFFh II J-g AX £>! (j-^jlLs! ojLiU SjL^I (jLAjaJJ cJLlHj 

; ^JLil! I 4^*_uJJI ADD AX, BX j-wLiliu 11^9 j ^ l5^ BX 

mi mi nil nil 

+ oooo oooo oooo 0001 

= 1 oooo oooo oooo oooo 

J_>l U-jjJ ^JlaJLj 

^5jJI (^ 5 ! j>3jJl 4^v_L>.^aJI 4 -J^-ujJI OjLii! j>l3j! L^->l ^LSj*^) 0JJ& Ij^-o 5 IjI — \ 

(j j»—jH! ^ lS ^ 4-j^_ujJ! ojj& cjHJj lOOOOh J! 



Y 


(jL_9 ^LilLj AX OOOOh _11 J \ ja3j-Jl! JJlS Jl-U->- ( *IG0\*0 4Juj_>o 

. 4jlL L> 4_>ulu ^jiJ I 4 _>ujuJ I 

o->- j^Jl£ j ^ FFFFhJj^l j^j_JI (jls ojLiU j»l£jl L^->l plsj^fl ojj& IJ^x9 IjI Ul 

(* |»3j—11 ) L^JUJ^J ^liJl 4 -^-ujJ I (jls ljj& * p3jJl l 5^ 4_}JI ^ j»3jJl 

.ojLiU ^jLa3o5 k^-> j->o ^J I jj& ^J«£j 


jj_*JI (jl_)^IL>o 


BX j AX 


0 ^ 


*J,I JS o^jj^I cSjl^l (jjjj ^j-juJ j SjLilj (jLoa-wjJ j-^l <JIjU 


; ^JUJI y>3}\ ^Jl£ 4->oluJI AF)D AX,BX j-o*^! j .>aju jsjj 7FFFh 

0111 1111 1111 nil 

+ oni nil nil nil 

nil nil nil mo = FFFEh 


4jL>J! ij\ cL)ju>- j_>-Ij jju+>ju SjUjI <jjjj jl SjlwL j>l3j^l 4JL> 7FFFh j^BjlI j-*— aaILII 4Jl>JI ojj& 
^o->JI (jli Ullj (7FFFh) \*YV*\V j»3jJl 3^J ( -MSB — 0 ) * ^jL*«j ^jS*^I (jj^JI ci>Ij 

OjLib 3JU L^Juj_>o ^ 4->ujuJI OJJ&j “\00\*£ j»3jJl (j-uJl^Jl lS 0 J_>lj (jjSl> (jl ^->0 

( -2 ) c_JLJ! jJ^Jl jA SjUjU j>13j*^I 4Jl>- 4_>uIuJl OJJ& jJuatU £)l ClU->- 
ojLil (jjJj (jL^ u 3 BjLiU (jLu3o3 JU1I Ijj& ^ UujJ^ UUj 


? jLajiJI ojd> ^JLadl cJj5 

k-L>j_> IjI Jj—o->^oJI £-9jj SjLSL ^j->- IjI 0F = 1 (jLAj$aJI (2^* 

CF=1 ojLil (jjJj (jLAj}^ 

ci)Ulj_j^-*^l jl_>olj U&U^Sj ^jlJI cijIjLa^jJI ^1^1 £>■* l. 5 I ^jJ-^ (>o j-S'LjlJI ^oIj^jJI dJu&j ^xusJj 

jjS- 4-> o IuJI JA3 (jL^3o3 i^-)J->-j (jjjLuJl OJJi IjIj .4^U4>lill 

jLuJ (jjL)-JI SjLjjl (jjJ-J jl OjLjU j>Uj*-fl (jju {jj^rt ^ 

I—^Jl ^j-1\s- plij^l J—oL^Ij ^.oIj^jJI j US' IjL^ .OjLil (jjJ-J jl OjLJjU (jLa j jJI ^ ^1 k-L)jJ-> 

^0 ^J-oLajj US IjI LoI .OF (jL^ujlJI CF Jaii3 Jj^_>^JI UJU BjUjI 

. U^_) OF (jLAjJaJI tjjjo (jU BjLiU 

? ijLaufiJI Oj^> -wJUil ^_jiy 

JgU ^J U L x J J ^-J->-.l I J-oljl LaA ^J] <3*^3^ 3 ^ ^ L>o 



Unsigned overflow ojl&l uUajiJl 

(JjJ-Jl Cl>!3 <Ljl»Jl (J—'3 j J—Ol>^ 0 dJl—la (jL-S” 13] SjLil (Jjjj ^0->J I ill^- 

4. ->oal) I £)l (^1 ) ^O^jLmaII J L^Jl»j->o j»ju (jl ^ ^Sl 4_>ulLi)l (jl 13a (j3*j L - J ^ > ' MSB 

jl 4 _uLjj 4Jl>- \ *\ < l > pj^jLmjJ. 1 (jjSj <j! 3JU FFFFh |*3jJI jaj 4Juj^o (jSIaj jx3j £>o j^Sl 

.( 4-uUj cdUL>. A 4j ^j^iiL*J,l j! 3JU FFh 
(jl lj_a ^1 _*j cb_>->- jj_S^I (jjjJI cd!j 3JL>JJ 3JL> j ^UsluLJI c±>j->o ^jlaJ! 3JL> j 

. ( c_jJL*» ) jSUtZ Jl £>* 4->--ujJ I 


Signed Overflow Sjlab uUs-tiJI 

4_a i lL>^o ^J—.^>L>- SjLil (j^3u (j! 5JL* ^jLusoaJ! j»Uj! 4-JL> 3 

^o->JI 4-J.a.g 4 jL£u 4- > Jl&*JI (jl3 4-flll>^ OjLiL lS HJI -X>o US' SjLil (j£ 

(jl ojl^L. 

A - (- B ) = A + B , -A - ( +B ) = -A -B 
^o->JI 4 _Jlo^ UU US' 4-^3^iii! 5jLi*^l 4-j^uiuJ! SjLil chaIi^I 13] SjU^U (jUsuaJ! cL>j->oj 

Ah— 4_JloaJI (j! j_>- ^jL^soaJI (jls ^ juLIi^o ^j-ujUib £^->- S Ul 

j_a Ua-gluj (JjijJl (j]3 L^-LxXqj £>331 0 jj£*a A 1 B jA j>L3j*^l (jl dju->j A-B £>£ SjUp ^j&(B) 

(jl UxJ £)_I £)-1 LjL 1 .jL^-o £)-Ujl-JiU £>-}^3jJ 4_». U -£ £>13 (JjlIIjj . 4_Lu^j £>SU.j j»3j U^jl 

. £j Uso^ 

£>jjJ! c^Ij 4jL>J! ^Jl cJj^->^oJI £jIS^ 131 \ ^J^IS" £)U3l$aJ! 

1_^Jl j—4_J! 13-a ) (jliIlL><-o jj 5^!! ^13 5JL>J! ^ Jj-o_><-oJlj MSB 

£-9j 4_JL>JI o3_a j .( LgJw jl>^j l*JI ^ jl 

.( 4-Hd*^! jiajl ) (jLAjUJ! (J jJU 


iJjLjJI i jlg oLU«Jl ^jbS 

^ j—o I j I dJ l—la U j . 4_>uIiuJ I >^uayjS 4j^ 4> 111 I Jjj IojJ I ^3j j>ju j-o I ij£ I Juillb ^J l«l I j*^-) U 
4_»laP (jli . j-ull (jjj JjLuJ! jJS dJjX> ji 3] lxs3 ^]j tijW^ lJ 

jij LuJI j>_j_j3 L^LftP j olixj JUMP INSTRUCTIONS ^jjLlII jaljl ^olljjJ! 

. L«_ji j3-*> US' 4 jjJlL>J,I 

1_1_l J -oL*l »j LaLL-JaSll ^-*-31 j_-olj*^! j —jslu Ul^- (JjUjJ! j-uL> 13a 


; ^jLwjJI 



5jjUlII JjLjjJI 

y>^\ 

JjluJI (jj i_5l jjljij S! 

MOV/XCHG 

JjLuJI J5 jjlju 

ADD/SUB 

(CF) lj-^ JjLjJ! jjLu 

INC / DEC 

J^l*ll IjI 0F=1 l * 4->ujjJI cjuLS” IjI *^l CF = 1 ) JjjLuJI jliLu 

NEG 

( Byte J^Ldl 5JU j 80h 3 \ WORD 5JU j 800H ^J\ y> 



j—a*-ll dllo 4 JjLo'-II <jA*j CjUJ-o^JI Xj Sl xx) jjLj 

J_ 5 _ol>.JI Jjjj Jj>L>al-<) Of,sf,zf,pf,cf liiliJl JjluJI *3jjj operands cA>Ul*il 


.(Ja2s BCD g^jJl (jj cj|j 5JL>JI J US! AF aeLdl 

: ^ Jll« 


^JLc BX Jjv^JI jFFFFh pijjJI AX t J->wdl ^5 ^jL>u ! . » ■ > • ADD AX,BX j^*^l jJij 

FFFFh ^J\ 


:>J1 


FFFFh 

+FFFFh 

IFFFEh 

^ JjLuJI ll» J* 3 AX Jjx-JI J 1111 1111 1111 1110 (OFFFEh) ^ J\ ^>0' ^ 
. ^ MSB cj!j 4Jl>JI 4_a_*3 \ * SF o^l&VI 


eJ-^uJI j \ c5j-l>J (l5 j j-^ cjUL> V jj-£ UujJ £*}! * l5jL-v. : PF jjlialJI 4Jl^ Jj_u 

. j LOW BYTE ^1 

. jSUg (^5jLmjJ ^ 4_»uluJl * (JjLu * ZF jSL & }\ 

<ulaP MSB (jjjJI ci)!j 4 jL>J! \ ^jLoj * CF 


■ 

j>j ^liLl! SjLil (j-jsu SjLil yua ^5jL *u 

. ( MSB 4JL>J! (j* l)^->^oJ I ^ MSB 4JL>J! ^Jl <Jj^->^Jl ) 


OFjU^uiJI Jjjj 


: T Jlio 


80h ^jJ! BL j 80h j»3jJ! AL ADD AF,BF jiJ 




80h 

+80h 




lOOh 

OOh |JjJI lS 1c AL 

• ^jlc ^ji>3 MSB iiliJI SF=0 : SF Jjjj 
j joj; jLoJI jjmjj \ |>ijJI ^^Jlc ijls- « llijJ <LS! PF=1 :PF JjliajJI 4jL> Jjjj 

* ^5jLiU 4 -> uju JI ZF=1 ; ZF jJuaJI 

MSB ijlsJI JJ dJLls CF=1 : CF iJjjj 

ijl>JI ^Jj ) Lls-j-o 4-> oju JI lo.lu LJlw 4-^j-o-^sJI alSjSlI OF—1 ; OF 

.( Lg - l o ^5jLiU MSB 

: V JHo 


8000h ^1 Jlz ^3^ AX J^Jll lij SUB AX.BX yil iii 

OOOlh jiSjJI lS 1c ^3^30 BX 


8000h 

-OOOlh 

7FFFh = 0111 mi mi nil 

(MSB j Lli- >T) MSB=0 Lli- SF=0 : SF ojl&VI 3 jju 
C L^j A L^-j 4j»ujuJ! 4jL>J! PF—1 iPF ^jliuJI JjjJJ 

* ^_5 jLoj^ 4->uiuJ! ZF = 0 i ZF j A ^ Jl 


4-lo j^Sl J±£ OjLSl J.X£ CF—0 

<.—).>■ ^jJsu IjuI^ OjLJjU l»lSjS!l ills- J 0F=1 

4 sodjjI SjLjjj) 4— i . s -30 Cj l>j u ^> I 4-S - d. u JI (j^3 . £>sjiII-*' <J-L 

. (ILls- 


: CF Jj^saJI JjJJ 
• OF jUiuiJI Jjjj 


: £ Jlla 


FFh AL v—■- ; - > ■ INC AL j-o*^l j Jl> 

FFh 

+_lh 

lOOh 

(jl jj*J 4_$L*J! ojj& . AL lOOh jsJjJI (jjy>3 j»ib 



MSB=0 cfi SF=0 


: SF 5ijlAVI j jjj 

4>uluJ! qa cjuUI u 1” ^s- ^^x>3 cjUL>- A PF=1 iPF JjjIJsuJI 4J>1^ 

jsu& ^ 5 jLu 4^»GlI! ZF=1 * ZF j A ^ Jl 

.(j-ajli ^ INC j-o*^b jjbu ^ * CF 

^Jl ) i—->->■ ya j>3j ^Jl c_JL*) ^«->o ll^ dJJjj OF=0 '. OF jU^ u aII 

. ( L^Jw I ^jL *u MSB 4jL>J! 




‘LoL^J! li&j j_>^ jUsuj! 5JU 4JI ^Ji£ tJ-*Jj ”— " 5jLii*^L jjJL ^oLj»^L 

R j—o^fl 4 -^IjS j*!—) ciOL > _^J.I j«>-l ojj_>^o • cj^L>w«JI! cl>Uj!L>^o 3^3 R . \ 

* 5 

. (R IP J-><^*J,I jx^iL L^jju-o 


l| OjisL>Jl - 

XjjjjjJ ^Jl ( 3 ^ 3 ^ 3^3 (TRACE) T ^o^fl 

. Y 

. £*UjJI ^Jl (_5 ( GO ) G 

.r 

. £oU^J! 

c>o ^jj->JI ^J[ ciJ^- (QUIT) Q j^l 

.t 

• c° u ^ 

a^j 3 a ASSEIVIBLE 

. a 


. b jSIjJI 5-^> UjjJ U 

.1 

b^S" I jJ 1 1^0 

*y> jl^Jbl (jJJ (JjJj D DUMB 

.V 


: ^JLjJ! ^oUjjJI j j aSj £jLL Ijlpj Debug ^oDjj *Ujj>oJ 


MODEL SMALL 
.STACK 100H 
.CODE 


MAIN 

PROC 






MOV 

AX , 

4000H 

; ax 

= 4000h 


ADD 

AX , 

AX 

; ax 

= 8000h 


SUB 

AX , 

OFFFFH 


; ax = 


NEG 

AX 


; ax 

= 7fffh 


INC 

AX 


; ax 

= 8000h 


MOV 

AH , 

4CH 




INT 

21H 


; DOS 

exit 

MAIN 

ENDP 






END 

MAIN 





Executable file liillU JjUJI eJill test.asm <u*J JjUI ^oUjjJI LLiS - jju 

:DOS I! (j —0 ^JLiJ! jo axu dUjj ^oDjjJI Debug ^oDjj *-IjJ ^ 3 j > Test.exe |w^!l 

c:\asm> DEBUG TEST.EXE 

^ 3} j!jXL*)^U ^_u3J ^jJIj ”—" jL^LIj ^oL^J! ^y~t 

\ 4-JtsJ! ojj^aJ! ci)L>-j^J,! 4 jjLl>J,I cj^L>waII cjL>^IL>^o jL^L*^ «iJJjj R Ujjvlu Ijju 






^Jl—ill j— ij *»£ cL»-JUJI jJa—MjJ! cl>L>^il>vo jL^J^L ^oUjjJI ^y~i 

j_o*>U 4-J^I jj) 5 lj L^^jlLo ( CS:IP cij(jl^-4*JI 4_ 0-^9 — o jy uj c_>jJ-LJ,!) 

i*L Ly^o yH\ j->J dUj jajj B80040 |»3jJ! y>j Machine Code 
cd Lj^i»wo cjIjJLj JLU! Ij_a j j>L3j ,N i! £)__£ pUjjl jjxIL» ^DjjJ! «xi£ 

NV UP DI PL NZ NA PO NC 0 I J—^ 3jj-> ^IjjI A j.x£ ^14)I jia—J! UL^J j 

: ^JUJI <■_dJJjj <uj1il»4I JjjLuJ! ^Jsy 


Clear JjjJI ^j j*J£ 4Jl> j 

Set JjjJI £$j 5JL> j 


NC (No Carry) 

CY (CarrY) 

CF (CarryFlag) 

PO (Parity Odd) 

PE (Parity Even) 

PF (Parity Flag) 

NA (No Auxiliary carry) 

AC (Auxiliary Carry) 

AF (Auxiliary Flag) 

NZ (NonZero) 

ZR (ZeRo) 

ZF (Zero Flag) 

PL (Plus) 

NG (NeGative) 

SF (Sign Flag) 

NV (No overflow) 

OV (Overflow) 

OF (Overflow Flag) 

Control Flags Jjlu 

UP (UP) 

DN (DowN) 

DF (Direction Flag) 

DI (Disable Interrupt) 

El (Enable Interrupt) 

IF (Interrupt Flag ) 


" ^LiJ! J^LolII 5^h.> SjL.» j oajuLU Trace T j-o*-!! j-x^aj ^oUjjJI ( J- > XjSu UIjjJ 

^J-u^olLILj 1 £jllu LiLoJ! jj£j i%*<) ^lil! j^oJ! ci)^L>wJ,! ciuLS^ UIjjJ! 


- R 

AX=0000 BX=0000 CX=001F DX=0000 SP=000A BP=0000 Sl=0000 Dl=0000 

MOV AX , 4000h j/il :1 Ju3i\ baJ ^ 

-T 

AX=4000 BX=0000 CX=001F DX=0000 SP=000A BP=0000 Sl=0000 Dl=0000 

AX j 4000h ^^4x11 





































I ^jJLjJI jj*il (jlj (jjjLuJI j>J_5 4000H jJjjJI 4 j ^juo>I AX (Jojwll (jl 

ADD AX,AX yil 


-T 

AX=8000 BX=0000 CX=001F DX=0000 SP=000A BP=0000 Sl=0000 Dl=0000 


) ^-9j JjLuJI 01)j_!il 4jL>L_JI 


o'3 




pv ' 1 


C~ 




ijjjlLuJI AiJjSj 4 -JLw 4_>ujuJI £)l ^Jj Ojlw^Il BjLiL) ^jLAaS d)j»la* 

(j^lj . \ j»ijJl L^j cuLSLaJl (jj J-iC i5_jX»o (AL ^1) AX Jjv—JI (jj 4jl>JI 

SUB AX,FFFFh jj^l ^a ^Jlall *i. v . > - j-uLu ^jLu 


-T 

AX=8001 BX=0000 CX=001F DX=0000 SP=OOOA BP=0000 Sl=0000 Dl=0000 


-T 

AX=7FFF BX=0000 CX=001F DX=0000 SP=OOOA BP=0000 Sl=0000 Dl=0000 


-T 

AX=8000 BX=0000 CX=001F DX=0000 SP=OOOA BP=0000 Sl=0000 Dl=0000 


-G 

PROGRAM TERMINATED NORMALLY 
-Q 










: ljJjUj 

j-olj'i! (j -*3 J—^ j — j_*j (jjL uJI jxjj3 dJJjSj DESTINATION REG 

. i-JLiJI 

.OOOlh J* BXJ^ilj 7FFFh ^1 J* AX J**JI ADD AX,BX . \ 

BF=FFh j AF=01h SUB AF,B . Y 
AF=00h djLp- DEC AF .r 
AF=7F cLlo- NEG AF .1 
. BX=712h j AX=lABCh XCHG AX,BX .o 
. BF=FFh j AF=80h ADD AF,BL .1 
. BX=8000h j AX=0000h SUB AX,BX .V 
. AX=0001h NEG AX .A 


4JI ^^3 ADD AX,BX j -fflJu jaJj . j»li3j! BX AX <j! I—Y 

. SjLSb (jUsa5 3JL>. j JaHi dUjj L^Jlo MSB 3JL>J! ^Jl 

4 JI ADD AX,BX yil j aiJj j>jj . 4 -jJL*) j»ljj! BX AX ^a l j v ^UI ^j! 

. SjLwb (jLiui 3JL> j Ja&3 dUjj L*JI MSB 3JL>J! ^ 


1 o-uj Jj^l jaJjJl! a AX ci)L_)jIL>vo cjlJLS !j] oj__*aju ^3 ADD AX,BX j—o^f! <jl I —\* 

_ 

4_u^I cd^L>J! £>* (3 AX cl>Uj!L>^o ^*^3 • ^ BX ^->>*4! 

. SjLil (jjJj jl BjLiU 

6389h .-a 7132h .j ElE4h FE12h . v 512Ch j 

+ 1176h + 7000h + DAB3h + lACBh +4185h 

J->^ail L&juj Jj^l j>3jJ! AX ci>L>jjL>^o ciulS !j! ojjjuj ^3 SUB AX,BX I —t 

* _ 

BjLsL 4 -u^I cd^L>J! ^ AX p3jJ! ^ BX 

. SjLil (jjjj j! 

88 CDh _a 0002h .j 19BCh 81Feh . v 2143h j 

71ABh FEOFh -81Feh -1986h -1986h 



<_>aoLxll J-pJliJI 

Flow Control Instructions Jw cjUJjuj gyjJi 


SJl >. a Cl>ljlj3 jL>ol IjJ^ ^-ojJ-tl ^j*JI j^ljl j»lj->ou*il jxlu Lo LJlc JJ >. 0 |»jjL> ^-oljjj i—. uS-t ^5_1 

Jjjl—u viiljj C1 j^U>vwj-oJJ *5jJ->-o jl^£!l*Jl J ljJ& <L)S-j2 J- u L u ^Jl jlj£!l*Jlj j-oljl 

. Laj- i i- u jxi> 4-J.ftp Lo->Ij jjIju Status Flags 4J1_»JI 


HIGH LEVEL L*1*JI ci>l*JJl ^^ajLIIj jlj£!iJl ci>ljlx£ 


4jl L1 > J» I £jAjJ I j-o IJI > ^ * a yx> ^J^ x aJ I I JJ& 

. ^A4j>uJI 4_*1 j L^iuLii^ SjIcL diljj LANGUAGE 


£jJuJD JLi« 


(JjJ_J»- 4_djJa (J-JjJa (j-J£ iJJjj L^JS <U-La-.'i...JI icLJaj j»j]L <JbUj IjjJuj jjlji J-o^ 


. "Alois' ASCII Table 


.Model Small 
.Stack lOOh 
. Code 

MAIN PROC 

MOV AH , 2 

MOV CX , 256 

MOV DL , 0 

Print Loop: 

INT 2 lh ; DL Jj»~JI j jp.^1 ,Jj^JI ^1 

INC DL ; ^jJllll I jj^_>o 

DEC CX ; jIjaJI ^^1 

JNZ PRINT_LOOP ; <jl_ji*Jl Jl £ju pJ Ijl 



; DOS EXIT 



MOV 

AH 


INT 

2 lh 

MAIN 

ENDP 


END 

MAIN 



J .5-^l3JI |>lij^!j Ifi* IBM Character Set J YM jj^ ll>J 

I .AH J«>w*ll 3 ^ j»5jJI ^^3^ sliljj ( Ja&s j-^lj jLgJgl) Y ^Ij_»<jL*>I ^ju 

j»l J-> u —I j>j 1 —oS 0j—o J—5^ 3 fi '—^l^-^l 4 o-iaS 4__*3 * j^jJl ^^3 c—jjJJall <_3j^Jl DL 

.jSLus. Jl ^Jl 4jLa_3 (J*^3L> &j-$ J*^ l§ 4-u^IajIj Y^^l 4_uljlul ‘LaaAj jl.X*5" CX J->w*ll 

(Print-Loop) jjj*JI <jl^i*JI 3! dlljj 4 aL>JI kuiu ^jJI II y>j (Jump if Not Zero) JNZ j^l jo3JLJ 
CjuLS” IjU . ZF JL^aJl Jjjaj JU^IL^I JjjL £)P dUj |>juj JLuaJl Jl 4 j>-ujiII J-^al> jJj J^-I^j CX (j-aUjl j»j Ijl 

JL^? ^ j Lal> ^ 4_>uail I 

Jl OJjxJl j ^oDjjJl J jlj-dJU*>^l jxiu (ZF= 1) JL^aJl 4 _>ujuJ| ClulS" Ijl Lol JJ-><-oJl (jljji*Jl Jl jAaJI j>ju (ZF = 0) 

.4CH j x9j 4-oJ->Jl |»Ij_><jL*>U JaXJuoJl pliaj 


CONDITIONAL JUMP bo Ml £ MU 


Jxxx destination-Label 

3 j^-^^II j-o^l ^JLlII j^*^l tj-o^U J-oLa-oS £wij!l ^jI^jaJI Jl ^oDjjJl £jaj jj->^aJI J^j-JoJI jJL>J IjI^ 

. OjJjLlo ^JL*Jl j^'il Jl jllL*J,lS jIj^jLm^I jajuJ^j-JaJl jA>vlb jxJ Ijl Lol. JJ-><-aJl £)lja*Jl 


(jlj_l*J! J_*j \ YV jl ^JL->JI (jI^jaJI Ja9 ^ Y*\ .1 *j £jAjL)I jxl Lw l 5^I (jljJiJl ij^rt (jl *—*->V. 3JL>- 3 

. (3*^1 lj-® £>* JajI (jS^Lol Jl ^jAall 4aAa5^ .1 *j U_x3 ^Jl^Jl 


? 4j1&s >3ji-uj ^JIaII j»jAj ^JLjS 



<jli j>- I jjJuj 3JL>JI JJjLuJI (j! cb-?->- . ^jjjjLlI 4_J^p jjj-»uJ ijjLuJI j>l j->cu*>b ^Jl*!! ^3^ 

. JjLuJl OJJ& ^9j j»j IjI £yu}\ jkju cbj->- OJJ-><-o JjLu jl JJ-><-o Jj-u J-&I*J (j! j-oljl 

jajLj) jJ IjI LoI. j-ol J^j^jII (jljJi*JU 0JJ_><-aJl 4 ^_*aJL IP Cl>Lo-iUlJI jZyA £sl>3 IjI 

. Oj*£Llo ^JLill (jljJl*Jl jl CIjLo-xIxjL) I jJjyA jli J^j-JaJl (JjL>o 


y>[| j->o JjLJI (Jlji-11 


JNZ PRINT-LOOP 

^J—w->slu dJLljj PRINT-LOOP (jlj_l«JI jl j»ju 4 JI 3 ZF= 0 j->-Ij ^jLoj ^ ^jLaaJI (jLS^ IjI <01 

.^JllII 3 jJsl>JI jl (jli (ZF= 1) ^iLaaJI (jjLu 4 ^_ujJI ciulS” IjI Ul . ^IjjaJU ci>Lo-J.*jl)I 

; 4j^Ij jl Jajj-Jail £jSu}\ j-aljl jw^l> 

Singed Numbers SjLj)IL plSjSlI plj_»a*J SJl>. j j»j^a~oj Signed Jumps SjlS)!L> £jiill JjSlI 
3jL*£l (jj jl-j j»l5j^ll j»Ij-»<jL*»I 4Jl>- |>j-> » iL40j Unsigned Jumps SjLil (jjjj ^jjzjJI 4_uULJI 4 -^j^->^oJI • 

. Unsigned Numbers 

. 3j£1 •^-^- , * ^*Jlj Single FlsgJumps j_>-Ij * 

Sj du->- JNLE j JG ^IjLo jw>I £>* jSSI J_>-Lj J3 j^*^I £)l . 4 jjJjL^1I £jaX1I j^IjI 4_dljLll (Jjlj->Jl 

^j—o*^l (j —0 <jl |>Ij_> u — mjI jl (j _<0 j^^?l ciutuJ 4 ^<-ujJI cjuLS^ IjI jl JG j^l 4 -^ujJI cjuLS^ IjI 

. 4^jUjJI (j+Ju jl £)LoJj 





ZF=0 & SF=OF 


( ji (>o 1 ) (jj jjSI <Ul» j £jiu 


JG / JNLE 


SF=OF 

( (jj jX^il J ) ijjl-o jl (jj jjSl SJLa- J 

JGE/JNL 

SFoOF 

( lSjI— y jl O - 5 ) O - 5 J^l ‘'-JE* j zju 

JL/JNGE 

ZF=1 OR SFoOF 

( (jj ) ojl—'r! jl ilv 5 J-^ j 

JLE/JNG 


Unsianed Jumps s ,U>! Aajj 



kJUsjJl 

jaH\ 

CF=0 & ZF=0 

( lijl-o jl (jj j*~ol ijj 5JL> J fjis 

JA / JNBE 

CF=0 

( (jj ) ijjl-o jl (jj jjSI <Ul» j fji j 

JAE/JNB 

CF=1 

( c5jl**»y jl (j- 5 ) <y° i_P*l j 

JB/JNAE 

CF=1 OR ZF=1 

( (jj jj5I (JjLkj jl (>0 i_P*l 4-!E»- j 

JBE/JNA 


£jiuJI b>j& 

kJUsjJI 

j^l 

ZF=1 

yud] jl ^jLuJ! mJI^- 

JE/JZ 

ZF=0 


JNE/JNZ 

CF=1 

Carry Jjjao ills, j pyij 

JC 

CF=0 

Carry j»ac <UL> j ^iL; 

JNC 

0F=1 

(jLAj^JI <L!l»- j 

JO 

OF=0 

(jLAj^JI k±)jj^- |».i£ <L!l»- j fyL> 

JNO 






















































SF=1 

4jJL*> ^UjoluJl ilL^- 

JS 

SF=0 

3JL> 

JNS 

PF=1 

JjUajJI 4-!L>- j £ j £> 

JP/JPE 

PF=0 

jjlkiJ! mJI^- 

JNP/JPO 


cmp u> y/ 


: 4jLw=JI i>Lj Compare(CMP) jjSlI 


CMP Destination, Source 


destination ^ . ‘L 11 <j_o source j 1 o—£ 4 jjLxII ^oUjjJI ^y~> 

destination y _q . 1 I ^1 LoSo^SJjJI ijjbLoj CMP j-o^l ^yj ; jSl!u 4 -> - -C u JI 

. cjjD |»ij ^ jj£L> (jI 

. L^ - u j^u j»jU 4 jv_CuJI jl l.xc Lwi SUB j.o'-il LoLoS CMP <jl 

: (jJLsJI L ^ c iSy-^. jl cvijjil 

CMP Ax , Bx 
JG Below 

CMP Ax,Bx^l jli BX=0001h ; AX=777Fh 
7FFFh - OOOlh = 7FFEh 


j y JLLuu JG zf — sf — of —0 u^-i ol i - .; - > ~ lla ^yui\j 
















. Below Jl £ju}\ |>ju Ijj& Sf — Of dUjS j Zf — 0 


(JjJj jl jiaJLJ 4jdl>JI JjjLuJl 4JL>- c_juu_>« pju £jjL»Jl 4-l L &£ (j! J^jj^Jll £jJL»Jl 3JU 

; *}CL&9 (jjLuJl 

CMP AX,BX 

JG Below 

^Jl £j-JlL> ^ol—>jjJl BX L J->w*»il Jjj^jll j»3jJI £^0 jjlSJ AX ^J-->^-fc*JlI 3 J^>-jll j^jJl Ijj 

. Below 


J^5u (j! JaJj-iJ.1 £jAjLI| OjLaJ (j5Lo-> (j£JJ JaJjAll ^jAjEJ I £0 ^J-0 UlU 


jXO*-£> 


CMP _^Sll of L>° (X^jJU 

; *}Ho j-^l j-ol lSI J-*j 


DEC CX 

JNZ loop 

.yua (jjLu CX 4 -oo 9 (j5u> jJ IjI loop (jljJi*JI ^Jl ^yui\ Ua j>ju 


/ o^j Lx! jjyjj ^ j j Umt ly o^jU&Lt £ j j uJ ! 


Lo-^j-o I j>I j-><ju<•>I j JA 0jiSljL> JG j^*^l ^IjLo ; SjLil (jjJj j-ol SjL^Lj £ja!> j-ol 
oj_a £>—* l>I j*^ JfLJI JjJ->JI ij\ cb->->- .^oU^jJI J->- |j j>!5j^l ^J^IajLII dJU'Jb 

(jjJ _j ^j-JL*Jl Lojlu zf , sf , Of JjjLuJl ^J-oLaju OjLiL £yu}\ (jl 0 JJ_>^o JjjLu J.&11 *j Cl>L$J^*Jl 

. 4->o^w3 ^jLu <Jj k-ju^Lill j-o*^l j>IJ-» jL*>I j zf , cf (jjjLuJl J-&I*-> OjLil 


jJiijJI Bx Jj*~Jlj7fffh jJjjJI ^J-£ c5jl><-» Ax ^J-»w*ll £)ISj ojLiU p^j^l 1 Jloj_><ju*»I IjI ^IjLo 

; 4JI1JI j-ujJu jsJj 8000h 


CMP AX,BX 



JA Below 

Below ^)I^jl*JI ^iL> ^jJ ^aB^jJI £)l9 SjLwL ^li^*-ll <iJL>- ^ 7EFF ^ SOOOh ^1 

. ojlAj j^l cS^I JA j^*^l o5Jt^ 3 7FFFh < 8000h 


:>-2jij^JI *9 k labuJI 


<S^ "' > ~- J ' t—3jj—>JI 0*^ dLJj Sjl_«j] jl j>liij'^l |»l-L>%X^il '\ S .J. ; t^jj^JI Jjl*lll jJi£ 

JjI*I)I SJU 3 SjlA] j»l5j*-ll jsJ->OL*o MSB j^S^I Ojj-^ cMj ijL>JI 3 * jJijJI 

. 80h - FFh ^jil j i*SljJlj Extended ASCII Code sjl*il SU-Jl Jl £o 


: JLjlo 


4_o. i .0.11 aj_>. v_. ) _ ‘>S I cBjLAL pliljl ^Jl£ BX J AX oJj>w J I iji I 

.CX Jj>wJI j J^l 



MOV 

CX , AX 


CMP 

BX , CX 


JLE 

NEXT 

NEXT: 

MOV 

O 

X 

DO 

X 


Unconditional Jump ^ o*JI f >gjJI 

; jj^U 4_ol*JI ‘L*j~cJI *—'■;.>■ jsjjjj ^1 (jjJJ diljj (jljjiC JMP jj"^l pJ.a-.w.j 

Jmp Destination 

A_J| Ots ^fJJS ^]_Pj ^l^-l A-L 2 .a a A_J| ^jLjl E)lj-jdl Oj^oj 

r$. 1^1 ^JJSj ^dil 5 ^aCl (3 C*-^odjh ^yLjl 2jE>- 

TOP: 


; Loop Body 4 aL»JI ouIjLi£ 


Dec CX 


; jla*JI J>o j->!j (j-aiJI 



JNZ TOP 


} i^ ji L u T j1j-*JI <jlS Ijl v OjJI ^ I 


jj"^l (jls ( SJL> ^ Y*\ (jj jajI ) !->->• -ijUij TOP (jljjuJI >—u>j S | — : > l__j«ui>JI IjJ 

JMP j_«"^l p I j I j LjJI j^JJI ^ic ^UjjJI SjLjS SjLcL) mJSLjSJLI sJa ^TLc oS-aj ^L^y id JNZ 


jjSl ^J-oLcdl UJ lS^JI 


TOP: 

; Loop Body dlL»JI euljLtf 

DEC CX 
JNZ BOTTOM 
JMP EXIT 
BOTTOM: 

JMP TOP 

EXIT: 


g-j >■ 11 |j_s JjjjajLw Jxut u ^AjJI jaljl L^_oII jS-o-) Cjl.iJ.a.g 1)1 L^Sj 

High Level Programming 4_>SljJI 2 _>^jJI euUd J LoJ-»a_Jlj £j_slJlj jlj_SaJI j_dji 4 _>Li 5 L-iLiSd 

. Languages 


yoUl 

IF.Then. Jl 1 

If..Then... SjluJ |»l*JI J5’...;JI 


Execute True branch statements 


IF condition is True then 


End IF 





. LjJ 4jLLLJ.I 4_o_oJL AX w L>-~ulI JjjIjI 


Jlio 


4.0.1.0.1 L l^JjjUuJ tj-o ^J^l) ‘CdC’ CjuIS Ijj 


lit 


IF AX <0 then 
Replace AX with -AX 

End IF 


^ju^aj I *L*la 


CMP AX , 0 
JNL END_IF 

; Then 

NEG AX 

END IF: 


IF...THEN.ELSE.ENDIF SjLe - Y 


Sjj-aJl 


IF Condition is True then 

Execute True Branch statements 


ELSE 


Execute False Branch statements 


End IF 


jjlj'ill JuJuS j^Ai jd Ijjj j-olj^l D-o 4 -£j-o^o Juiijj jaJu-bjAJI $->3 Ijj 

—: Jllo 

(jjLa"ill 4.a.;.cJI jj) k—jjjjjJL (Jj"i!l i_ij^JI <j3ji <j |»3 i (ASCII CODE) BL,AL jl i j3ij3s I 





IF AL <= BL THEN 


AH,2 MOV 


ELSE : 


DISPLAY: 


ELSE 


END IF 


DISPLAY AL 


DISPLAY BL 


CMP 

JNBE 

MOV 

JMP 

MOV 

INT 


AL, BL 
ELSE_ 
DL, AL 
DISPLAY 

DL, BL 

2 1H 




CASE SjLc -r 

; j-o^U j>L*JI lj jjl dS-oj jL*w CASE SjLi£ <UL>* 

CASE EXPRESSION 

VALUE_1 : STATEMENT_1 

VALUE 2 : STATEMENT 2 


VALUE N : STATEMENT N 


: Jtlo 


END CASE 



* ^3jJl jsua AX IjI^ BX ^ ^ p3jJI k—JL -j piij ^Ji£ l Sy^'rt AX J- > ^Jl (jLS^ IjI 

.BX J->^Jl ^ \ ^3jJI < T x ~ s ^y a ^3j cU AX J->~JI £,15 IjI lol BX ^j->v^J.I ^ 

:J*JI 


CASE AX 




<0 : 

PUT 

-1 

IN BX 

= 0 : 

PUT 

0 

IN BX 

>0 : 

PUT 

1 

IN BX 

END CASE 





CMP AX, 0 ; AX u a>3\ 

JL NEGATIVE ; AX < 0 

JE ZERO ; AX = 0 

JG POSITIVE ; AX > 0 

; Otherwise (Else) part will be here 

NEGATIVE : 

MOV BX,-1 

JMP END_CASE 

ZERO : 

MOV BX,0 

JMP END_CASE 

POSITIVE : 



MOV BX,1 



END CASE: 


.(jjLuJl ^Jl£ £jJlLI! ja !j! OJ->Ij CMP —I LiS ^llL>o IjuI Ja_>-^ 

C1>L>^1L>^o CjuLS^ Ijlji. " * " £jLl V jJjjJl jl \ AL J->-al! ClulS” Ij! \ lJu^ 

. E ^ £ j»5jJ I j I Y j»SjJ I A L I 

:>jl 

CASE AL of 
1,3:DISPLAY "0" 

2,4:DISPLAY "E" 

END CASE 



JE 

ODD 


CMP 

AL , 3 


JE 

ODD 


CMP 

AL , 2 


JE 

EVEN 


CMP 

AL , 4 


JE 

EVEN 


JMP 

END CASE 

ODD: 

MOV 

DL , 'O' 


JMP 

DISPLAY 

EVEN: 

MOV 

DL , 'E' 

DISPLAY: 

MOV 

AH , 2 


INT 

21H 


END CASE: 


£X«J*0u! 4*L 


CMP AL , 1 




Jjj pji .jJI Jsj^i (JIojCLjI |»jl; j 

IF condition 1 AND condition2 
IF condition! OR condition2 «i 


OR "jl" Ja jAJI jtl j-aCw l 4_ulllI SJUJl AND "j" Ja jAJI ^l j->cu^ l j>j j'ilI ilbJI 

AND Condition "4" b ti»JI 


J->lj t J^ Ijl ”j" JajAJI 4 _>uju 

4juLI Capital Letter IjjjS lijj* ^15 Ijlj c^uliil ia-jJ (> J$y~ \J>\ :JLk> 


: J>JI 


Read a Character into AL 

If ('A' <= character AND character <= 'Z') then 
Display character 


End IF 


C* 


w_>jJ I -Slj 


MOV 

AH , 

1 

INT 

2 lh 


CMP 

AL , 

'A' 

JNGE 

End 

IF 

CMP 

AL , 

'Z' 

JNLE 

End 

IF 

MOV 

DL , 

AL 

MOV 

AH , 

2 

INT 

2 lh 



End IF: 


; i_i_^»JI Sd 


OR Condition " nl" b 4JI 



LaJ&tlS jl ^1 Dj "jl" Lj^aJl jd-> - . j -.; 


^-aljjjJI a-L^Jlj j^3 'Y' jl y ^jLua jaJ lj]j 4 *jL! 'Y' jl y t^j^JI £>IS Dlj c-3j-> Ijisl ; Olio 

J>JI 4_wjjljji- 

Read character from keyboard into AL 
IF ( character ='y' OR character ='Y') then 
Display character 

Else 

Terminate the program 

End IF 


I 4_*Jj 


MOV 

AH , 1 ; 

INT 

2 lh 

CMP 

AL , 'y' 

JE 

then 

CMP 

AL , 'Y' 

JE 

Then 

JMP 

else 

Then: MOV 

DL, AL 

MOV 

AH , 2 

INT 

2 lh 

JMP 

End if 

else: MOV 

AH ,4ch 

INT 

2 lh 


i_ij->JI 3 s-1 Js 


End if: 


dh^l 



paSL> J3 j! cd!I jil ^ jjaJ j! jSall p^5L> ^ po!j*^l £>* 4-^^o_>vo j -Jlu 4-j J ^g jlpSull! 

. jd> j_> j! pSaJI 

JJ->^ JJjJ jljjuJI 

j>UJ! ^J^baJlj for loopJU jjj cj! ji! p-s j.x*J j!IpSuJ j»jb 4JL»J! ojj& 

For loop_count times do 
statements 

End for 


A^judlj jJ&j 4 jjJl>J! (J-jjLollJ loop po^l 


r* 


loop destinationjabel 

lOOPj—J-J jjuj (4jJ_»J! jIj5l> CjIJJ-^) jIjaJI 4-a_$ij 4 _Lw_>o j»X>j jljJiS’ CX jxiu 

^Jl |>ju yua= CX J->v-uil 4 »o_j 3 -^b CX 4»a_}3 jl (JjJj 

oj_a jlj_£i> jaiL-jj oa3l j->>S 4JL> \ Y*\ jI-xH-oj ^JL>JI pju*<_> l>I (_ 5 jJI)destination_label 

J>!.£*UpjJl 4 jlL>JI £>* s-L^ju^I jxiu IaJjlP yue Jl ^Jl CX 4-Ojji J-asu 

^JUII ^ p^fu loop 

^ ( CX )^j->v-xll ^ 4_uljlu! 4 »$_j3 

, ^-0 LpJ I 
loop top 

*"4-o->o A* 4-pLJaJ dJJjj jlpSoJl 4 jLL>- ^oljpj c—uSl —I lJIAo 


top: 




for 80 times do 
display "*" 


End for 



MOV AH , 2 
MOV DL , 
Top: INT 2 lh 
LOOP top 




MOV CX , 80 


; 1. 5 '.AojIjj j.xc 


5 j - > Ij s jj ^Jl LOOP j-atil jljllJI 4. i .U.g td ^L^JI ya 

^— ! ■ » ■ > ■ 8-L>-lj 8j-« 4al>JI p ...4 i . > - ^jL*u CX 4-o-ji CjuLS Ijj 


(OOFFFh) '\ooX‘o jl^SuJlj «ul>JI >—>..;■>■ taot® jIjaJI jIjjJI (jj ^ pjiO 

.^UjjJI Lajjij Sjj 

_ .C tjjjj 4 jLL>JJ yuo ^jLuj CX w L>-.~J.I *Lo-$3 ^1 yo jStill 4_j_> o <UL>JI ojj& ^Ol*J 

^lill _pJJI lS 1c ^oUjJI JiLi JCXZ (Jump if CX is Zero ) jjSil 


JCXZ 


skip 


Top: 


diL»JI 




loop top 


skip: 


WHILE &U 


^LiJI ^>JJI lJ Lc l^J j»L*JI JiLiJI v—'.;■>- jj^o Jaj-i 4iiL>JI sLa jl j%3 jLL 


While Condition DO 


Statements 


End while 



<j_ a ^jj_aJI pu_> J — c' . a . 'u jaj Ijjj <LjiIaJI j w . a Julia pjuJaj-All jiao Ills 4fllaJI 4ulju j Jaj-AJl jluILal plu 

,^-aUjjJI j iJllJI j-olj'-ll Juluj <ulaJI 

4_xIl£LaJ ^Jj ^jju lau 4fllaJI p .. a . a j ^Lul iJja-jJI aju ^JluJluj iuljjJI J-a jl a l u -13 Jaj-AJI jl laa*^ 

Jaj_Jj Cu^LaL*-a J — a -1 juu_*ju 1_aulj p^-^i ^JlLaJl p , -a . a jl Laul ila^ . J^Ua^Il ^Lc 4fllaJI p ,.. j - a Julia p.A£ 

( luuL^u^ <ulajl J^SuJaj-AJI Cu^Lal*-a juula p»X£ ULa j ) 4fllaJI s-L^IJ Jaj-u Jl a l u ^ILa 4&laJI 


JJau jJao j u_3jjaJI J.1C jLaula p^lu ^pallju Ja *-j-a ^— uS I ; Ut^O 


INITIALIZE COUNTTOO ; LuUL, jljaJI L>l 

READ A CHARACTER ; ui^a \J\ 

WHILE CHARACTERoCARRIAGE-RETURN DO 
COUNT =C0UNT+1 
READ A CHARACTER 
END-WHILE 

MOV DX, 0 ; uijjaJI jloc 



MOV AH ,1 ; (uJj-a S«-lj3) ^ pSj «ujJ»JI 

INT 2 lh 

WHILE: 

CMP AL, ODH ; _^kJI Ll^I ja 


JE END_WHILE ; ^kJI LL$I calif Ijl 


INC DX 


; jljaJ I JJ .lalj i 



INT 


21H 


; JlsJI Ji^Jl ijSl 


JMP WHILE. 

END-WHILE : 


REPEAT 4aL> 

Sjj-aJI L*J |»l*JI JSu&JIj. J-l>-a Jaj-a jl^SuJla jijjia 4 aL>- 

REPEAT 

STATEMENT(s); 

UNTIL CONDITION 

I3j Ul 4 aL>JI ^ jiij Ja j*LJ I IjLi. LjLJI jLl>I | IL lUj .i*a JjLL>Jl p ....i- a - jiLa jLL Lla^ 

. «ui>JI jlj*aa t JjL>0u jJ 

blank JiLolla osljjL ^aLjja »—au5J; lJu^ 

MOV AH ,1 ; <_ 3 3s-1ji 4_ojJ»- 

REPEAT: 

INT 2 ! H 

CMP AL , ' ' ; kiLJlj ^ij^JI 

JNE REPAET ; <ui»JI ^ 4ajL«a jJ Ijl 

REPEAT WHILE ^1> l jjl» t S UJ1 


^jai Ojlaii-I |»jl > Jaj^aJl <jla WHI LE 4jLL>- jlaaa Laja^j ^jaa-ivaJl ^JaaaAa ^L£ Jaa*a 3 jLc ^jaaiLL^J I ^I j^cua l 
^Lc jjjlla REPEAT 4jLL>- jlaaa Lo a a a j^Lla^l J-£ 4 aL»JI p ,...i. a - JajLta j».A£ j. ; ^JLaJlaj 4 jLL>JI Jj iJj^-aJI 

. Ji"Jl ^Lc 3ja 4 aL>JI p ....i. a - JajLta ^JlaJlaj JajaaJI jlaaLi-l jaa *^jl 4 aL>JI p ....i. a - 



goljj-) 4-)ll5 


- JLjII I 4-*J ^J] 4_}ilj 4-*J Oj-^ol^j 4 jLaS 4_uuS 


jj Jjj jX j. S ja_^>I J_>.l>Ob ^LjjjJI |»jJL; 4 Jjj> (JL>o"^ p . 11 Jj 15 ^Ujj t—i."SI 

.(ASCII _ll j i-jLUjj >_u>l> dJJjj) i!L<jJI jjj 5JL^I 


: . (No capital letters ) SJL.jJI jl^isL. ^oUjJI sjjjS ^ Ijl 

TYPE A LINE OF TEXT: 

SUDAN UNIVERSITEY OF SCIENCE AND TECHNOLOGY 
FIRST CAPITAL = A LAST CAPITAL = Y 

j*ju ^iil Sj-^aII 4j±£ja}\ JSUll i_yo ^J] < U5LrJ I iiujJa ^Jlc ^oDjjJI Ijj& ^y-> 

TOP - DOWN JJL-,1 ^1 ^1 (j —o I 4jL> jiaj 4 jL> jJaJ I 0 JJ&j 0 J_>- 1 -£jlo S -L>-1j (_]->■ 

: ^15 PROGRAM DESIGN 


5JL*<j 

. (j-aill Ijil — Y 

. *U*-uji)! —V 

. J-u^aJLll L OjJo^ ^J-oIajLI! |>ju dJJj .1 *jj 

^jLiJi i>£ i^-v. 

MOV AH, 9 ; ^ 4-oj->- 

LEA DX , PROMPT ; 

INT 21H ; 1$^pI 

^JLill j->oJI cjLjIojJI ^LJu <3 PROMPT 3JL*>jJ! cJLj^j ^L> i±u->- 



PROMPT DB ' TYPE A LINE OF TEXT : ',0DH,0AH, '$' 


^lll! jJslmjJ! j! CURSOR cbjv-oJ 1 ija+aD 


:4-JW J-oLauJIj 85-1 — Y 


1 jj II bi£^ ^j5Lo ->ij bI j-u5lI 1 5-j->J I bfr->.9 j>ju Jd Ij b^jJ I c_a19 LOjJj->J ! 


^uii ^ 


Read Character; IjSl 

While Character Is Not a Carriage Return Do 

IF Character Is A Capital Letter Then 

IF Character Precedes First Capital THEN 
First Capital CHARACTER 

ENDJF 

IF Character Follows Last Capital THEN 
Last Capital = Character 

ENDJF 

ENDJF 

Read Character 
ENDJ/VHILE 

Character >= 'A' AND Character <='Z' Lj_SJI JL» 0 ' 131 jjjS ^jjj»JI ^x>- 


^ic y a > jJI 4JLL «-j>J I I3» 

MOV AH , 1 
INT 21H 

WHILE: 

CMP AL,ODH 
JE END WHILE 




CMP 

AL , 'A' 


JNGE 

END IF 


CMP 

AL , 'Z' 


JNLE 

END IF 


CMP 

AL,FIRST 


JNL 

CHECK-LAST 


MOV 

FIRST,AL 

CHECK-LAST 




CMP 

AL,LAST 


JNG 

END-IF 


MOV 

LAST,AL 

END IF: 


INT 21H 


JMP WHILE 
END_WHILE : 

—: JLjJI ^ylc cdULuJI sj L^JL>jj(j" SjLlcLASTjFIRST du> 

FIRST DB ']' 

LAST DB 

A i_jijjJJ (JjLJI i_ 3ijjJl ja @ i_jijj>Jl j Z i_iL jJ I i_jijjJl ij^Jl 


—: 4jfcjjjJI 'kt Ub /t* 

I ^llll j»jL 0I 0 jjb ^jS 


IF NO CAPITAL LETTER TYPED THEN 
DISPLAY 'NO CAPITAL' 


ELSE 


DISPLAY FIRST & LAST CHARACTER 


END IF 



u3j-> ^£1 ‘Lwi ^ 

3JL,jJI Jj-b diy* (ji Jljol 

3JL>. j jL^j aju 



; 4_JbiJI ci. 

• IjLuJ! cJLjjAju dJJj 

NOCAP-MSG 

DB 

'NO CAPITALS $' 


CAP-MSG 

DB 

'FIRST CAPITAL= 

\ 

FIRST 

DB 




DB 

'LAST CAPITAL=' 


LAST 

DB 

'0 $' 

^bJ! 4-jbS^ j»ju j 


MOV 

AH , 9 



CMP 

FIRST,' ] ' 



JNE 

CAPS 



LEA 

DX ,NOCAP MSG 



JMP 

DISPLAY 


CAPS : 

LEA 

DX, CAP MSG 


DISPLAY: 

INT 

21H 



TITLE 

THIRD: CASE CONVERSION PROGRAM 


jjJi 

.MODEL 

SMALL 





.STACK 

100H 





. DATA 

CR 

EQU 

ODH 




LF 

EQU 

OAH 




PROMPT 

DB 

'TYPE A LINE 

OF TEXT' 

' ,CR,LF, ’$’ 


NOCAP MSG 

DB 

CR,LF,'NO CAPITALS $' 



CAP MSG 

DB 

CR,LF,'FIRST 

CAPITAL 

_ I 


FIRST 

DB 

' ] ' 





DB ' LAST CAPITAL = ' 
LAST DB ' @ $ ' 

. CODE 
MAIN PROC 

; initialize DS 
MOV AX,@DATA 
MOV DS, AX 

;display opening message 
LEA DX,prompt 
MOV AH,0 9H 
INT 21H 

;read and process a line of text 
MOV AH,01H 
INT 21H 

WHILE_: 

CMP AL, CR 
JE END_WHILE 
;if char is capital 
CMP AL, 'A' 

JNGE END^IF 
CMP AL, ' Z ' 

JNLE END^IF 

; if character precede first capital 
CMP AL,FIRST 
JNL CHECK_LAST 
MOV FIRST,AL 

CHECK_LAST: 

; if character follow last capital 


CMP 


AL,LAST 




JNG 

END IF 


MOV 

LAST,AL 

END IF: 


INT 

21H 


JMP 

WHILE 

END WHILE: 


MOV 

AH, 9 


;if no capital were typed 


CMP 

FIRST,']' 


JNE 

CAPS 


LEA 

DX,NOCAP MSG 


JMP 

DISPLAY 

CAPS : 


LEA 

DX,CAP MSG 

DISPLAY: 


INT 

21H 


; exit 

to DOS 


MOV 

AH,4CH 


INT 

21H 

MAIN 

ENDP 


END 

MAIN 




iiJ ijJLjJI OuljLxJI — \ 

1- IF AX < 0 THEN 

PUT -1 IN BX 

ENDJF 

2- IF AL< 0 THEN 

PUT FFh IN AH 

ELSE 

PUT 0 IN AH 

ENDJF 

3- IF ( DL >= "A" AND DL = < "Z" ) Then 

DISPLAY DL 

ENDJF 

4- IF AX < BX THEN 

IF BX < CX THEN 
PUT 0 IN AX 

ELSE 

PUTO IN BX 

ENDJF 

ENDJF 

5- IF ( AX < BX ) OR ( BX < CX ) THEN 

PUT 0 IN DX 

ELSE 

PUT 1 IN DX 


END IF 



6 - 


IF AX < BX THEN 


ELSE 


PUT 0 IN AX 


IF BX < CX THEN 


PUT 0 IN BX 


ELSE 


PUT 0 IN CX 


END IF 


END IF 


£>* ^JllII *j->JI uSl CASE SjLi*J L J^^jL fc >l — Y 


.^ 3 y* IjSl 


Carriage Return (j Ju ) 'A' ^jjj*JI ^15 IjI - ^ 


Line Feed (j2u ) ^Ll 'B' ^ijj*JI ^15 IjI - 
.^J-jaJwuJI j^llajJ ojjxJlj ^oUjjJl 5 -L^JIj jJj j->-I ^1 IjI — j 


^oUjJ {y* 5-jJ^ c- u SI — \* 


.AX 


J-><^uJ,l ,J ^ i A + . + V + t + \ |»15j^I £yx>^o ^2> 


. BX ^Jj^MjJ.1 0 + . + ^ * + ^0 + ^ * * jlj^^l ^yos^a ^2 — c__> 


j»^L> 4 -jL i S- * LOOP j-o^ll Lo jJk! 


JUu-0 — t 


AX J_»v^ll (J C ^ t o (. \ 4-JI^jlII j j^3JL£ 0* Jjl 


.^JLill jIxmjJI A* 05-1^3 







4-iJ.a.g <jao3j 4_aJLxJI 4ajj(^>JI 


INITIALIZE QUOTIENT TOO 
WHILE DIVIDENT >= DIVISOR DO 

INCREMENT QUOTIENT 
SUBTRACT DIVISOR FROM DIVIDEND 

END WHILE 


J^J>-jII |*3jJ I AX Jj^-jil |»3jJl ia-jjij 


*aGSI 


CX w L>~—ulI 4 _>ujuJI BX Jjx^iU 


j^SjLLI £A>Jl 4- J .o.g |>l J . > . 'u *iU M j N^>ao3j J-^La- jLv-jb 41 till 


INITIALIZE PRODUCT TOO 
REPEAT 


ADD M TO PRODUCT 
DECREMENT N 
UNTIL N = 0 


I |*3jJ I ^3 AX I I j»3jJ I 


k_>j~£u |»_j4 0"° *-j-> 


g_o5l 


(jliuJlJI 4- ; .n.g ^Jj&Lso 'J- U S'.o.; ) CX J^-jII 4_>ujuJI BX 

IjJj CX ^J^jvjII 4aj 3 ^Ujl LaAJuijj' (jj-Ajj LOOPZ j LOOP (jjjj^ll ^1 chaLc IjI 


. (j j->aJI I j jiiJ I i»aj ) «uJ->J I jlaju ZF — 1 (AND) j CX oO cjjIS 


lj|j CX J->vaII 4_aa 3 Loj&j-jLw LOOPNZ j LOOPNE ^y-jj-o^l AlJjS 


. ( j j->aJI ^Ijj^l I jiiJ I i»aj ) I jl|> jl > ZF — 0 (AND) j CX o 0 cjjIS 

I»jL; jl Carriage Return jLio^l ^LLLs ^ic Jai-AJU l_oI ljJL> ^Ujj >_uS'I 


.( LOOPNE jj^ll JjjOLjI ) A* JLi-jl 





M-pLJaj (jj&j^ Ss-l^yL j»^iL> / ? / c-juS^I 


- A 


• ^ bJ I jla—J I U - frjuj y .1*j £>a 9j^J I 

(j —o FFh jJSjJ! <_3j—>JI 80h |a_3j i_3j__>J! £)—<0 S’lj-Jb! ipLiaj v—uSl —^ 

. ci)litLu) L^-L^aj j_>-IjJ I jLlmJ I j c-i 3 j^ \ ^M 3 ^ 'g *^I pl> ASCI I -JI 4 _sjj-> 

) o-l>Ij 4Jl>- 03 ^* |xSj Jl>j^ |>j^lLaII (Jlj —oj j»^jL> —\ * 

^_5jCuaJI pliall! OjJ^IjlII *L$_*aJI ^LiLj ^oUjjJl j»^iL> ( "F” j] "A" jl ”V* ^Jl ” * ” 

JaA-ui IjLi 4 _uIj Oj^ 13] |>J->%ILaII <J|J—j o ^oUjjJl j»^iL> . ^bJ! jJa—xl! 

jxiu j_>-! Ij]j jlj5ub ^oUjjJI j»^L> j! 'Y 7 

4JL*)j jL^J^Lj ^oUjjJl j»^L> 4 j yS- j x9j j> ^J-^-jl Ijl ) .^oUjjJl s-l^J! 

(ci y> I Bj-o il J b*-oJ Ij 


j L>u> \* C ■!£ ^ y*x£> ^- ^4> I Cm* jx9^ lJ L^ C ] L§ ^ I IJI Clu_>o \ ^ I^jJ I 


-w 


. J-JACoILI! j>UaJ ^Jl OJjxJlj S-L^JU^L ^oUjjJl j»^L> 



jljjjJlj ^Uajallt 


AND,OR,XQR L&ull voloV) 

; j>UJ! ^J^uJaJlj jj_><-oJI o j->I j 4_uL1j 4JL>- J-olalLl! 4 _jaLjJ,I ^j.> 0 La3 

AND DESTINATION , SOURCE 
OR DESTINATION , SOURCE 
XOR DESTINATION , SOURCE 

1 ojuj o jS’IjJ! ^^3* 3 o3^rt lJ l 5^ DESTINATION ^ojlL*J,l 4 _>ujuJ! qjj^3 

£o J-ol*2l! ^ .ijuLS* jl 5 jS’IU! jl u^?t cJ u^-°rt SOURCE J-ol*-l! 

.5jSl,U! j ^yxxSyo 
: ^LiJ! ^1£ JjluJI 
.4_>uIuJl 4Jl>- (ja&xJ PF,ZF,ZF 

.Sijjw : AF 

. yu& ; CF,OF 

j>lj->sIL^U dllj j*lbj IJ OJJ_>^o 4 jL>- <UaJsul I I 4-o-g-ll cijUIj-^jL^I J_>! 

j_olj^U 4 oJL*J! (j-oj Lo 3_>JL 4Jl*liL*>^! aluj Lg-*^ ^J^IajLI! i-jjJial! 4 jL>J! JjJ->o 4jlLx*4>I^j aju ciu> MASK 

: <uaJojJ H 

b AND 1 = b b AND 0 = 0 

b OR 1 = 1 b OR 0 = b 

b XOR 1 =~ b , b XOR 0 = b 

: (j<L<u lia 

4«o_>jlII j»ju cLu^-AND j»lb Clear Sjj_>^o (ci>IJL>- jl) 4Jl>- 4 0 5 4-audJ! ^ 

ci)lJL>J! j T’ 4—a-> a!I |*-v. 'O’ v-j^ILJll ci>UL»JJ MASK c_>L»^>J! j 4 0’ 

. L^-LjjG c_^j1Lxo jjAI! 

4—&■>■&!I j»ju cju-> OR j^I p|j_>^L*>! j>jb SET 5 jj_>^o (cjU13- j!) 4JL>- 1 , 4«o_*aJI —Y 

ci>Ul»J! j ’0’ 4 o.»UI ^j jx!L_> LoJlu L^3 'I’ c-jjilall ci>LjL>JJ MASK c_^L><->J! ‘1’ 

. 1$±jJj6 c_jj1Lxo jjAI! 

I>ju cljjc>- XOR jui^l! j»lj»jb COMPLEMENT (ci>IJL>- jl) 4JL>- 4_a_*i J—V 

j 'O’ 4—o.^2J 1 Lo.uj L^jLoo3 c-jj-JJjJ,! cdUU>JJ MASK c_^L>->JI ’1’ 4-o-xHJ 1 

. L^-Ljjo c_jj1Llo jjaJ! cdUL>J! 



cjUL>JI AL Jjx^ i l j SjLw*^l 4JL>- '0 4.a.u?JI 


AND ^1-iivlLjl j»^jj MASK c_>L*^S 0111 111 lb — 7Fh 4_a_ozJI ^I j.>x.> iI |*jl> 

AND AL, 7Fh 


w b-_j.II j LSB I ci)lj SjLiJIj MSB jjS"^I ci)lj SjLiJI ^ j Set c l’ 4_a->iJI 

(jjjj ci)UL>JI Lj dJjj’lj AL 


quits' OR .jio-uj Mask = 1000 0001b = 81h v l^*JI JU-0-,1 A> 
OR AL , 8 lh 


DX Jjv-jII ojL-Sl 


XOR ^*jII .oia-Jj 1000 0000 0000 0000b = 8000h ^tsll Mask V U>JI JjJ^I & 
XOR DX , 8000h 

^gJLjJI ^jjvJI j v-O J . >- ■ ' ■ ' ,■■ j CjIjL uLlx JI <j-a 4-C^-o-^-a 4-JL Lul l j-alj^l ^lj->0Lal j»jlj Laj-a^j 

8 jjuS 5 jjjwjJI Jj jj>J 

1 o-Lj 7Ah 61h j»ij_Jl ^j-a 5-ljjbl ASCII _ll ( 4 a to 'z ) 3 jja^JI >^>J! (jl jJ-*j 

4 JI 3 2JJj >^j 5Ah >l>-j 41h jJ>! (>o *-Ij1j! ASCII—)! l)jj->- 3 ( 4 A 5 to 4 Z 5 ) 3^-u.Sl)I i_3jj_>J! 

>■ ^ .1^ :;>o DL Ijl ^IjL&s 20h j*3jJ! >1 c>° <-3j^JI 

. L>° 4^jhJl 0JJ& al J-> c Lt>lj lla3 J3 j SUB DL , 20h ^3j>- >j cLLj^o t— j jlixoj 

.(J-jj^lil) t_5j->-! 4jL>? |>l j-> J ^»l lia j^jjj 
< jl J->o OjhljJ,! plijM) Ujiaj Ijl 

61h = 0110 0001 ‘a’ >^JJ >L1! ^>1 

61h = 0100 0001 y> ‘A’ >1111 

4-mjjLoJI 4JL>J! 4 0 9 4>$_*a)I c—lLLlu >1 o* »—3j^JI ,J->j->o 

j—I «a3j 1101 111 lb = ODFh >1—1)1 JVlask <— j \ >»->JI |»lj-> o —2 JL)j j»i —>j t—3^->J! lS^J! 

AND 

AND DL , ODFh 

. dkoLu 33jj-> >| 3 ^u5lJ I e-3j^>J! (j^! 2115 lo->j 



Clear Register ( S yu> Js>~m AjjAj 

MOV AX,0 J->-l Lu5 .0. i yua 4.o.;.gJI Jl jxU 

^1 jxL^J 4 —!.»■>■ XOR j-o^L Jl*j^*^l Uj£aj jjl jsI j . >- . ' ...4iI Ujjl Ij] SUB AX , AX jl 

1 XOR 1=0 j 0 XOR 0 = 0 

^Ul 4_fc9 yue |JjJI ^bJ 4-JL XOR jaI jb . ' ...,iI l. ufi .o. i ^JULj 

XOR AX,AX 

J>~w j JLp ^jJI jLu>1 

OR AX , AX ^SflolsT OR ‘1’ = ‘1’ 3 'O’ OR ‘O’ = ‘O’ 


j ZF ji-^o Jl tjjjj ( jis’ jjjIjJIj jjSlI l jj^l jJLjj' AX ^ >!»■> 

^j-S-oj ^JlxILj ( ZF = 1 ) yual\ ^j yua |JjJI (Sy^. AX ^Jj^JI £>b Ijli SF SjlJ'ill 

CMP AX , 0 j^l pljbOJ <> j>H\ lla, ^LbcU 

NOT 


'O’ ^1 '1’ _!lj ‘1’ ^1 ‘0’ Jl Jjy> 0 ' ) l’s Complement JjiHI oL>j NOT jjSlI »yj 


* y> y Stl j* l*JI JJJ ( ^ ^ ...,1.11 _L> I o Lj UJI > i I 

NOT Destination 


NOT AX ^sll J Jlloj 


TEST yVl 


j ^ 4Jw , i j J 1 j Destination ^>£Jj AND j^^ll TEST j^^ll ^yu 

ySt jjSU j»UI JSJJIj SJl»JI JjLu ^jic jjjJI 
TEST Destination , Source 

: iJUl (jjlajJ! j-uLilE ^ 3^3 

4^<-ujJ! SF j ZF j PF (jjjLuJI 


e-9AF jj-uJ I 


* |JSjJ! l $3^*^ 3 OF jjLuJ! 

jjjj^o oL>L> jl 4JL> jLl> l 

^jL_» cb—■>_>■ 'O 9 jl T 9 1_ cdUL>. jl 4 jL>- jhjL>^ TEST j-o^! 

cdUL>J! ? 0 9 jJ3j_J! ^^33 b&jLu^-l c—>jJJai! ci»IjL>J! c 1 9 ^^33 

j^l 1 AND b = b j 0 AND b = 0 dJJjj c_>^Iixo 

TEST Destination, Mask 



3 JL>J! ojcjuIS - IjI Jais LbjUx>-l jljl! 4JL»J! 'l 9 jaJjJ! 3$^*^* 4_>^luJI <jli 

.(5j->-Sl! ci>UL»J! J5 j j^Suj c 6 1 9 p3jJ! 


Even_No ^ 1 ^ 1*11 JJ jiilL ^ L$ l£ <jji>l IjJj AL J->~JI 5_<u3 jjl>\ 


oj-a jLjl>-^ dJJj LSB ci)|j 4 jL>J! 3?yx>o 4^->jjJ! 


4_d IIII Sjj^aJ I U^JI J lb* 


^JllI! MASK c_^L>oJI j»Ij_><ju*>! j»i> 4JL>J! 

TEST AL, Olh 

JZ Even_No 

:^>l «VI yolal 


jl (j-wudLI dJJjj 3 cdULUJ jjtSl jl 4JL>- jIjjLoj 4->-!j! <l J l»p 4^-lj*^! j-oljl j»J->cL*jJ 

. jLuU 

j»l_> (jljjjJ! j_o!j! 4-Jl>- 1 o-uj c ^jL>J! j! 1 ^jL>IjI j»l> ^lJ! 4JL>JJ j£s j>ju shift ^>1 j ^ jL*> 1 jl£ 

.J^j la-fc3 ^jju*> U5c £>* ^jIjLI! i_3jlaJ! jl 3Jl>J! OJJ& 

; Ul j_>^> 

Opcode Destination, 1 

Opcode Destination, CL j! 

. lftJ.ULu 4->!j*^l CjIj^ JJ-P CL (^5^l>o du.>- 

: Shift Left (SHL) .Lull jUf^l 

4-Jl^Jl OJ_a 0 J_>»lj 4JL> jljjLaJ 4j>-lj^l <jl (jSL&Jj jLa- J J 4 j>!j! SHL 

:^ll 

SHL Destination, 1 

j-o^l lJL&*ju*»Ij CL I Cl)!j-o JJ-P pJL> L>^ jl 

SHL Destination, CL 

J odi! J^j CL 4«a_^9 


. 4^1111 4Jl^> PL , SL , ZL (jjLuJI 

^jL>JJ L$l>ljl CIxoj 4jL>- ^Jl£ CL dL)rW^ 

c_JL*> j>3j jl cjj! 4-^1jj j^-l ciulS" Ij! \ 3^^^. of l ojju 




SHL DH , DH j CL L CL — 3 j DH — 8 AH (jlS IjI 


ijjjo dJJjSj CL 


:>JI 

jLuJ! ^Jl ci)L>-!j! \* j*j 10001010 j*5jJI DH cdL^ILv-o cjuLS^ j^^l j -jiJu Ju9 

,'i>oj (3 iL>L~JI ^L_'Lc.)i? Jp CL L&jl u 50 h = 01010000 4 jL>^jL>^o 

4_ulJu jaLJjjl V <Jj*A>Jl OJjJ->J! DH /0 5 4>$_*aJI ^Jl£ JI tjjrtf 

1 ^u3l9! jLL^I V* isLilj jLmjoJ! ^*^91 

: jLuIl 4>ljVI ^1 j3o*jU Oj^gJI 

cij —oj IjI (5d) 101 ja5j-JI ^13—« (2d) jJ3j_JI 3 <—4—tL&£ jL*uJJ 4.^-lj*^! 4 _j1ap 

cij _oI> IjL_9 ^UlILj (lOd) 1010 j*5jJl! ^Ji£ 5j->!j 4JL>- jljjL&j jLa- J J ^Ci^-ljl 

^jL_9 ^UlILj . !j_5laj (4d) jjaJ! jJjjJI L1 a3 LjuI^ jjjL*j £>-ujL>" jLiLj 4>-lj*^l 

( T ) j l^j J jL>JJ L>-!j^!! 

: Shift Arithmetic Left ( SAL ) wSn 

cl)—x>- 4_uL-*u_»JI cjLjjLaJ! SAL jSHL SAL j^*il 

.Machine Code ifjI lAJ (j*tsu j-djliu 


• cjLgjiJl 


IjI 4_j! ^1 cJj— q->^oJI j (jL^soaJI J-g jjjLiJU ^ 3 ^ 4-^lj^l <jl (>o ^jJU 


e^' 


^ **> (,_5 1 l)jj ^ (jjjLwJI mJL^ 


ow|\| 


^J-C' i^yx>o J->^J, 4_>lj! 4_*1&£ 


J_>- IjI ^Ha 9 4->-ljl 4- J .&P 4^>olu JaA9 

ji—o3 ^jL^u Of , Cf (jjL-uJI 4 _o_>3 (jl jj> o _ma 9 CL—2 <j*ul_>■ jIjILj dJJjj 80h jJjjJI 


• <j 


LAjijl 4-J.a.S 


J -^ (2)*® j*^jl p 


dUja 


.(jLiu^ j^>j j»j£ (8) j>3jll j AX Jj>wJ,I cdL^il>^ i^j^UI j-olj*^l c-uS^I ; dlAo 

.ci>UL>. (3) jIjjLj jLoU 4>-lI j] ^Jl ^U->o *p^JI 

MOV CL, 3 
SAL AX, CL 

; Shift Right (SHR) k&U ^gJJ ^l;^l 
SHR Destination, 1 3jj-^xll j_»Uj ^j^il*<-oJJ 4 ->-IjI SHR j^'il ^ 3 % "• 

(jjj_JI cjIj 4jL>JI 4->-IjI j»lb Lojl»j M^SB ^J-^^fl ei>lj 4JL>JI ^ 4 «o_jaJI lJI^-jI 

4_>-lj^l 4_J^g L>^-^ 4-^lj^l j^ljl • Cf lJ^^-oJ I (jjl LSB 

.4-A-tosJI j> I j_>slL*> I j CL ^Jj^wxll 4 jj1LJ,I 4->-Ij^I jjs- ^JJjj 4 J L>- ^ 



SHR Destination, CL 
.SHL j/i I iJl> j US' JjLuJI jjb 

: Jlio 




l>o 


^gJUJl J-uLu CF J DH J^wJI Lo 

MOV DH, 8Ah 
MOV CL,2 
SHR DH,CL 


U^l 


DH = 10001010 

I Cl> L>£%ju^su LhJ-^ ^ J ^ dLj 4>- I j I Jaj 

DH = 00100010 = 22h 

4 1 5 Cf JjjjJ I 4*03 03^3 


: Shift Arithmetic Right (SAR ^ 

. 1 .£ I Cj^j3^ I ci> I j 4_)L>JI d)L)jjL> ^ £)l Ic-^Lo SHR. I SAlR. ^^a-> 

.4-A-waJl j^l J->-Lj 4o-!j^I jdjl £ L«LiSj J-UJju ^ NISB 

SAR Destination , 1 

<j c-jj—LLlH 4_>-!j*^! ci)lj_o jj_£ ^^3 (*-Li IU (j-o 4_>lj^l 3JL>. ^3 j! 

4-A-u^l! j_>Lj CL 
SAR Destination, CL 


JI J —£• I 4J L> ^ di 2 J «1*J I ! 4_fUul 5-^ 2)-).o-)JJ <L>- *^J I a I I |x .o 

asJI 4__^iL (jj_Su 4c^<uluJ! (jl^ Lo^aJI jlj-P^U 4^«x1JIj LI . 4_$c*-jjJ! 

j>3j-JJ 4__>-lj' , i! 4 _JlaP ^-Ijcd ^IjLa3 1 ^jLoj Cf cJ^^-oJl (jj t jju 


.2 (jyi y>j (00000010) ^jJI ^ i^udl oli (00000101)=5 

*o^Lx>l Cj3^^3 

3Ji> j .OjLjI (jjJj OjUL j>l3j*^l £)»U 4J5^All! i—.)->o 4 -o^oaJ I 4-J^g s-!j_>l Cji£ 

c-j >0 SjLc^L 4-Jl^- 1 o-uj . SHR jO ^! j» I I Ls | jjLsj'ifl 

SjL^I 4 _jL>- (jl j*3j_J! SjLcuIj J»Uii>^II j>jLj ci)-)->- SAR |>1 

. (jj^JI cd!j 4jL>J! 


: JHo 


.AX Jix^ull 4_>uiuJI 4 j»3jJI ^Ji£ 65143 |»3jJ! 4-«^aAJ ^j-to-JJ 4^-lj^l 


U^l 


MOV AX, 65143 
MOV CL, 2 



SHR AX, CL 


.j.o'i! j j .<Lu AL U -15 ja5jJ! AL J->^*J! !j! 

SAR AL,1 




U^Sj US 4>uilJ! c_ujaj j*^~3 2 jjaJU AL 4-o-u 5 ^i*-> j UUj 

IjIj -8 jj_*JI ^_J«£ J—^5->Jj jj_ *JI J! 4juj£juj -7.5 |^jJI 4>--ujJ I Ll&j 

4_tUp 5-lj__>l J_*jj 11110001 -15 J.1*J! (jl J->o 4_ulll! Ojj-^aJl j JJ^ll Ujlaj 

.-8 jjjJ! 11111000 jJSjJI ^JLp 4j>!j^I! 

^ Jp 4-o_~UiJ IJ I ^jaU-P «-!j->-*^ (^o-JJ j jL*uJJ 4_>-!j^I j-aljl |>l (j5Uj U yS- 


2 JJ__*J! jJL-£ ^jJs- c_aj_JjJ! 4—1i&g 


Ujj! IjIj 4Jli-^LAo j! 2 jj_*JI 


l> I I jLu 1—oS j__*j 1 o-»3 LoS ^-o ->j 4->-lj! £ LfU-^ 4Jli^LAoj 

j>—3j ^1 ^j. .Ip 4-o—« aHJ I 4-t U ^ 5-lj->-*^ IDIV, DIV c_-)j^aJJ IIVIUL, MUL 

.4->-!j^! 4_jUlP Usui 0JJ& jj jlxj £>SJj 


Rotate Left (ROL) jLuIl ^IjjjJI 

j Ip*-!! (jjj-JI cialj iULiJI jl—^oJJ 4_>-lj! 4_*loP «-!j->U j^*-!l Ijj& ^yu 

. CF Jj_ol><-oJ! j JrtH lS j*ju Clx9jJ! (j^SU j^-3*-l! £>jjJ! CjIj 3JL>J! 

C1)!j 4_JL>J! jIj_>o ■l-g’^SI (jjj-J! Clalj 4 jL>J! CLjjl>- 4-ULS 4jLL>- 4JlS jiail! 

ROL Destination , 1 

ROL Destination , CL 

Rotate Right (ROR) ^Ij^jJI 

|v.i .a v** > > 4.^1^*-!! £)l Ijp U-x 3 ROL j.o'i! ^J-$p ^jslxj ^o*-l! ^yij 

pjL_> cia_5^J! (j*». Ju ^_9j ^j_S^I (jjj-JI ci)|j 5JL>Jl j jjjJ! ci>Ij LlSJI 

j_>-I j^l j_>-Uj .Jj^-><-oJl j joj j 

ROR Destination ,1 

ROR Destination ,CL 

CF $yj j>oj 4JL>J! ^^3 ROR, ROL 4 J! Ji->-^U 


BX ,j (1) ^1 ci)UL>J! jjs - c_aLu->J ROL 

.Ax 4_>uIuJl .BX CIjUjIL^o 03 ^ 



MOV DX , 16D 


XOR AX, AX f AX euLUJI | EE 

MOV CX,1 /cuULiJI jjj: 


Top : ROL BX, CX ; CF j j+y p ^1 4_Jl_>Jl 

JNC NEXT 
INC AX 
NEXT: DEC DX 
JNZ Top 

(RCL) Rotate through Carry Left L '<j wu gg <LuD ill 

. CI i a a 11 ^2 ^}.1 0' C Lull ^ jj I 4- tJ .a.g *■ L) * I I JJb 

^^3 3 ^t kj ^ Dj3^^ <LL>JI ^^3 A^j_> - 

.(jjjLij-aJI (JJJS.! J^Ljj Cjli 4-jl»JI j 

RCL Destination , 1 
RCL Destination , CL 

Rotate through carry Right RCR w-> gg ljjuuJJ DjI 


r* 


(jj-SD jljlj jJ I \jS- Lo- t 3 RCL {^jSLaj LxA 


>!j iJL>J! 


j j t jju Jj-><-aJ! fj jjo j ci>!j 3JL>J! 


RCR Destination, 1 

RCR Destination ,CL 


: Jjjg 


a tj cjlJLSj 8Ah jJSjJ! DH cdL>^jL><^ ciulS” IjI 

»l-*j Jij—o^-^oJI (jjj-jj DH J->_^4«II L 3 ja3jJ! lCL CF = 1 

I j-ujJu 

RCR DH, CL 


iJ*J! 


CF 

DH 


i 

10001010 

i-uljju'li! 4_o_*jJ 1 

• 

11000101 

OjjjJ! 


01100010 

(j-t-0-J 1 ^-uljLl! OjjjJ! .1*J 

• 

10110001 

£>-w-}JI 4 JJIjU! ojjjJ! «i*j 

.yua J L*u 1 

Jjjjj B1 h j>5jJ I ^ DH 

1 ci> ^ I 



jx5jJ! ^*^3 11011100 ^LD! II a AL ^J.1 cjlJLS' lj! ^IjLoS DL 

.BL J^uil j 00111011 


u^i 


JjjJ—) kj jJ-JI 01)lj 4JUJI |*-^i 


SHL j»' 


1 culj 4_JL>JI 

j l.^.»—pijj RCR 

^Ull 1 

j 

.cjI jj 8 


MOV 

CX, 8 

Reverse: 

SHL 

AL, 1 


RCR 

BL,1 


Loop 

Reverse 


MOV 

AL , BL 


i iJ_j 0j_jjLw La j «_j 


r 


jac ajJlojJI #i» jljSij BL 


: _»&g ‘U»>lj^)Jlj) 4_)-)LuJI ^gbjgj) jjfrjjg 

yj—a jl 4 _uUj |»l9jl odjib 4-)loS 4_LLd JjLuuua ^jj*J ^ I j-a 3 

.LLlAJI y3ts- LuUUI Sjj-^aJI ^3 i-cLL dJJjSj ^ul&ll 4_>-jJ 

:^LD1 f lS^I JI»J| -1 

^jlc Jai-oJL ^g^ju I ^gjljj j»3j (Jl»olj |> JI | >yu_ LuUUI plijSU Jlio^l j 

4 _J_j (j_c SjLc JJ>-jil |JjJ| y,j£L> ^lul> .Carriage Return Jlio)!l ^LuLo 

0 J_a * —j. > -l 'j (1, 0) 8 jiiUJI 4 —q. i . 8 . 1 I J] 4 -J-j^ao (Jlioj '1 j '0 

*L**d>jj ^ulail 4_>-jJ y>a ^gjUu j^J cJL^*-8L j»_^8 4_»JbiJI 4-wijjlj^JI ei)Ul»JI 


: BX J^v-JI 

Clear BX ( BX will hold Binary values ) 

Input a character ( ‘0’ OR‘l’) 

While character < > CR DO 

Convert character to binary value 
Left shift BX 

Insert value into LSB of BX 
Input a character 
End_While 

: 110 jdijh y d .j. ; j 

Clear BX : BX = 0000 0000 0000 0000 

Input character ‘ 1 ’ , convert to 1 

Left shift BX: BX = 0000 0000 0000 0000 

Insert value into LSB of BX: BX = 0000 0000 0000 0001 

Input character ‘ 1 convert to 1 

Left shift BX: BX = 0000 0000 0000 0010 



Insert value into LSB of BX: BX = 0000 0000 0000 0011 
Input character ‘0’ , convert to 0 

left shift BX : BX = 0000 0000 0000 0110 

Insert value into LSB of BX 

BX = 0000 0000 0000 0110 

110b BX 

euliliJI (jlj Jsji3 M j '0 iL>jJll jilijSlI iiLLiJI 4_«ijjlj3JI 

sJjlj 17 dlioj 4JL>* l^Jliol 4-jL>* Jjl jjis 4iL>* 16 


. IjSjs>j 4jL> 18 JL>oJ j»j IjJ 

11 ^j^JI ei>l j 4JL>J I BX 4_iL>* ^jud j L^-JJ BX 4_>-ljl 

Cl>lj 4 >L>JI v— i — ; ■ > ■ OR j_oSll 4iL>JI jJijJI 


(jl |>_L*jj 0 |»ij_II >a~ jl_..t.jJJ 4_>JjbU 4_>o.'o ) 0 |»iijJI jA.a'Sl 

Cl>lj 4_JL>JI 4_J>j^ll 4— o. » . gJ I OR I 4 JI 9 b OR 0 = b 


4-iij ^oLjjJ! {yo *j->J! lj-& jaiijJ! 4-oo9 (jj jJ! 

XOR 

BX, BX 

MOV 

AH, 1 

INT 

While : 

21h ; Ijil 

CMP 

AL, ODh 

JE 

END While 

AND 

AL , Ofh ; Jj 

SHL 

BX, 1 

OR 

BL, AL } BL cijlj 4iL>JI 4.o.».<?J 1 

INT 

2lh ; ^llll ^JpJl Ijil 

JMP 

While 

END While 

: Binary Output iLuljUl j»li ,^l ^1 *>l - 2 

4_JL>JI 4_>-lj] j>jL> v—!■»■> 

jLuU (jljjjJ! 4->Ji^g |> j -UjUUI ^jJ! 4JL>- ^ 

1 ^jl_o Cjt _ t[£ 

Ijls (JjojJ! ci>L^jl><^ jUL>! j»juj (jj-u jj (jjjJl CjIj 

r-o u jJ i L_ojj \y> 

la-$3j .'Q 9 4-^LI? jx!u yuo ^jLoj CjuIS Ijlj c l ? 4 _pLL? 


FOR 16 times Do 

Rotate left BX 
If CF = 1 then 

Output ‘1’ 

else 

Output ‘0’ 

end - if 
END_FOR 



. >_jJ UsJJ ijjjajS iJ Jjj I LjjJ I 

: Hex input »ac j>U^I Jl>jl - 3 

^1— " i.o. ^ 'I' Jj 'A '9 Jj '0 cjIjJLII 4_L>^xJL f jJjs- |»l9j'-ll 

o jm S 4_L>*j-Ll <jl lla ia -u-i- uJJ j .jJijJI <3 JlAo'iil 

4_wjjlj^JI J^C iHjjL . ( J^*~*loJJ <L***JI ) jJjS- 4_xw l.lw CjUL>* 4 Cj^L>-J-Ll 


aj_j J.3-_,i.oJJ 4_>lj'^l 4_»1 aC (jl lj^£ la_i3 4-uljjJI j»LSj"^l (JL»oJ J 4j<ju 1I ilLjJaJI l.g.V ^>s 

(4_uUj cjUIA* ^Lc i j-* 4£ 4-jL>JI Sjll J cjL>-lj] 


: ^oDjJI 4-wjjlj^- .4_$3 j-4^ I-l^J I 4JL>JI cJlio'ji ^jlS-o JIjJ 4jJjj 

Clear BX 
Input Hex character 
While character <> CR Do 

Convert character to Binary value 
Left shift BX 4 Times 



Insert value into lower 4 bits of BX 


input a character 


End_While 









XOR 

BX , 

BX 



MOV 

CL, 4 




MOV 

AH, 1 




INT 

2 lh 


r 

<_9 y> 

CMP 

AL , 

Odh 



JE 

END While 



; 4_u1jjLI! 3j^uaJ! ^1 

1_3jJ>JI Jjj»- 


CMP 

AL , 

3 9h 

; ^j^JI 

£° bj 1 

JG 

Letter 

; 

^ J- 

; fij 

SjLe 

oj jd\ 



AND 

AL , 

Ofh 

; J,\33 Jl 

Jy>. 


JMP shift 

; (>£ SjLe SjyUI 

Letter: Sub AL , 37h ; j»3j Jl Jy> 

Shift: SHL BX, CL 

; BX J 4.a.;.«JI jAol 


OR BL, AL } ^jJJLuJI cjBL>* J 4.o.».gJI 

INT 2lh ; ^JliJl ijSl 

JMP While_ 

END While: 



: HEX Output Cjt LujIj^iJI >11^1 ?4 »>l -4 


!j-J& 4_cLJaJj .j— Ju£ 4-ual.laa CalaLL 4 <^1 4-ulaa 4 jLL 16 —Lt BX I 

JJ |kj calalL ji-l j^Uj jLuaJI (jj Ijjj j4lc Sjj-oJI j jJijJl 


: iJLjJI 4_wjj!j^JI LS cjlj-a 4 LiJjS y H LaJj L^aat l aj j j*L£ 4-xaal.iaa 4JLL 

For 4 times Do 

MOV BH to DL 
Shift DL 4 times to Right 
If DL < 10 then 

Convert to character in 0.9 

else 

Convert to character in A.F 

end_if 

Output character 
Rotate BX left 4 times 
END_For 


L-mUj 


: LJIjJI 4-iiL hj J . I caLla^JI ^ ^ 

a. 10101111 AND 10001011 b. 10110001 OR 01001001 

c. 01111100 XOR 11011010 d. Not 01011110 


: ^OlL (*3^’ <u2kill L — Y 

w b-_,i.II j (jjjJI eialj LalLJIj cjli LaliJI j 4 1’ jJijJI j — I 

.yjjCj ijjJJ CaLlLJI j_j^La dJjj £a BL 

CiaLalLjl ^ila L)ja ^a BX t J^Kaadl ^aSSlI £)j^J I Clalj <Ll>JI 4-a-ai (J*4 l£ — II 

.yx~e3 

.Wordl j-xAjLLI caLLLJI t J^ *Laai ^ aSL — III 

: J Test jjSlI —T 

.jua jaijJI ^Lc AX Jj»wJI lj| yud\ *3 '1 jdijll ^L>j A 

l DX w b - .... J 1 L! i 1 ^yu ^ 0 Jl 3 A 

, v 11 La J ^ ylc i ^^aJL>o D X W b - .... J I £) I J ] La *^i I ^yu ^ 1 ^ f " ^ 3 • 1** 

.yua (33-^t! DX w L>-~ai.I lj| ^yLaJI ijyi 3 1 |3jJl ^^3 *t 

j JJ—C ^jlc (_5yiL>va BL J^k-all IjJ ijalLuJI LaLL (jjjJJ 3 1 |3jJI - a 

'1 jdijJI ,_j4c J ^alL>o ^jJI CaLlLJI (jj 

Jjj^aJ I jj cjuLSj 11001011b jJjjJ! AL 13] —t 





4-Jlll! ci>L*L*JI £>* j^j AL U CF— 1 j->-!j ^jLoj 

.(4_tL&P J5 4-uljJj^l 4«a_«d I 

a. SHL AL,1 b. SHR AL , ^ 

c. ROL AL , CL ; if CL contains 2 
e. SAR AL,CL ; if CL contains 2 
g. RCR AL ,CL; if CL contains 3 

c±>j» L> LijjJu ^JLill ^lidl j-olj^l jl j-o^l c_u£l 

B5h |JjJ! iielAa —I 
8 jJSjJI J AL ci)L)^IL>^o c r , j^ > — 


d. ROR AL, CL ; if CL contains 3 
f. RCL AL, CL if CL contains 3 


AX 4 jJjjJI l 5^ 32142 jJjjJI —_> 

BX J->wJl! 16 “2145 j»3jJI 4 ^«a 3 —j 


; jl c_ju5’I —*\ 

.^felill j! 10 u* J^l jAL IjI . \ 

4-Lj_><aj *—i9^>J ASCII j^SJI ^Ji£ c §jjl>u DL IjI .Y 

j-olj*-ll jl ytfl c_j05’I — V 

.(jLiu.9 c±>j» l> j>j-^ Li>jllLo 10D j^jJI j BL J->^*J,I ci^L^IIjv-o A 


Lj (A) ^.1^ jaiijJI Ij-& 4-^*aaj j>5 


j j.^ <Sy^. AL I 


jlS 


. Y 


.(ROR j-o*^l j»j_><iL*)l i 3j-^L«xo) AH I ^ ^^LJI 


: 2^1 jjJI jjjLj 

4__^Liaj ^jUJI jLmjJI ^oUjjJl 3j^ (JL^-J*^ pJ^CLail (JlJ-aJ j»^L> — A 

JJ^Jl (J^jL>J ^jLJI C1)LjL>JI JJ^ dJJ jSj J->-J-ll c_9j->JJ LuUUl Ojj^aJl J ASCII —II J^SJl 


JtiU . J^SJI j ‘V 

TYPE A CHARACTER : A 

THE ASCII CODE OF A IN BINARY IS 01000001 

THE NUMBER OF 1 BITS IS 2 

4—^jLU! jLmjJI ^oUjjJl . t—3Jl>J^ j»J>CL*J,l (JlJ**o ^oU^j »—«£l — ^ 

^-JL> jl^oLJjjJl .(J-^J—Ll jSi£- 4_j^*»Ij^*JI Sjj^aJI ASCII —II j^5L1I 


TYPE A CHARACTER : 7 

THE ASCII CODE OF 7 IN HEX IS : 37 

TYPE A CHARCTER : 



J ^^ Cl) 1 —)l> £ J _)-0 I Jmi J J«£ l)L> J^ ja J^JUu-l I cJ I^mO ja^Aj ^-0 Lj^j >._ i.t^j ^ * 

|aJ-> C L^ i l jalj Ijl . 4_ulJuLl! ^j-^-J-l! ja3jJl 4 -pLaLj ^jUU! jIxmjJ! ^oUjjJl ^aj .^-^9l 

Oj—0 4 J j L > .oJ Ij 4 J ^ -' 1 * ^-0 L)^jJ I ja^Aj ^ ^ ) l»^J 4—0-)3 J J Ij 

.lS>< 

TYPE A HEX NUMBER (0000 - FFFF) : xa 
IFFEGAF HEX DIGIT, TRY AGAIN ; 1 ABC 
IN BIRARY IT IS 0001101010111100 

JJ^J 4JU* 16 (j-o O^rt ^L*j jfcSj jaJ-^ILu-ll Jlj-^o j a^L> ^-oL JjJ i—■ u£\ —11 

Ij! . jAoP 4_u^lj*-jJl Ojj^aJI ja3jJl 4-^Llaj ^JIjJ! jk^J! ^oUjjJl ja^A-). 

(JjLu ^ j! ” * " ^jLwjJ ^ 4jL>- ^J«£ cJLkjU jaJ^euJ l l jals 

,(3jk-l 0j^ l)jL><-d |aJ- k lLuil Jlj-aj ^oU^jJl ja^AJ ( ”1” 

TYPE A BINARY NUMBER UB TO 16 DIGITS : 112 
ILLEGAL BINARY DIGIT , TRY AGAIN : 11100001 
IN HEX IT IS El 

d>Dlk 8 ^^as! djkj (J-UjLjU £>jJJ^ Jl>J^l ja-lklLkl ja^Aj ^oUjj C-Ju£l —12 

. LAj! 4_uIjuLI! Oj^aJl ^Jlll! jk-Jl (jjJJ^J! 4_£Lkj ^oIj^jJI ja^Aj 

.(3j-^l Oj-o j»5jJI cJlkj] c—JJg ^jL> Lkk j»5j cJLkjU ^j ^J LmjJ I I Ij! 

TYPE A BINARY NUMBER , UP TO 8 DIGITS : 11001010 
TYPE A BINARY NUMBER , UP TO 8 DIGITS : 10011100 
THE BINARY SUM IS 101100110 

^a^AJ 0^ Ljj I Jj ^yJj-£ ^J-£ J L> J **1 ja J->cLma 1 I J l^aJ ja^QAj ^-0 L)^>J i. > )fn 13 

lk>- ja 3j jajks!Lall ^J-^-j! Ij! . ^JIjLII jk-xl! (jjJJ^Jl M^Lku ^oIj^jJ! 

(jLoSuaJ! 4 - J -q^ lL)jJ_> jLlL>-Ij ^oU^jJ! ja^Aj • l 5 j->-I Oj -0 4Jjl^-alJ 4JI^*> jxjj 


4_>ojv«^xI I 4_>ojuJI 


0 


,lsi 


uj-V 


TYPE A HEX NUMBER (0 - FFFF ) : 21AB 
TYPE A HEX NUMBER (0 - FFFF ) : FE03 
THE SUM IS 11FAE 


^Jl£ kkA)L UjAaP |>l9jl jLkjb jaJ-klLkl Jl^-uJ ja^AJ ^oU^j c_ju£| 


jaj I UjAa^J I Cl) Ij L>J I 4_£ Lkj c_> L4»->o Ij^jJ I 


JL^^j'li! >^\Sslq 


JlkjU ^j- ^ ILjJ.1 jaU Ij! . jJjs- 4^m>IjmJI Bj^sJI ^ ^JLiJl jk^JI ^ L^JLkjl 

(3j-kl 4j|J**o ^jJI (9,0 (jJJ ^J ^ ) Lkk ja3j 


ENTER A DECIMAL DIGIT STRING : 1299843 
THE SUM OF THE DIGITS IN HEX IS : 0024 


-14 



£>LJI 

ols-l ijfi ilojiuj 

The Stack and Introduction to Procedures 


lj_a ^_9j ^l—J—5-1—jJl ci>LJLuJ!j cj 3^1! ^j->alJ ^j^d! ^LJLo 

Procedures 3_aPjiJ! ^U^JJ s-IjJJ! 4 _xUc. 3 iibji? JjLiHw J—fiSLflJ I 

jj_ku pop, push plj^o^L 4i* ^3 l>lj 3 j>-j3 dJJjj 

.JJU Jli* <^*acp £-0 4j^jiJl ^oljjJl 5-ljJ 4- < Su U LS- J 

I |>ju 4jlo ia&3 Jj>!j e3jl? ^J-oLajlJI j»juj SjSljJl 3 t— 3 yutx*£ ^j*>«x5dl 

4_2-)jJaj 4JI 4_JL*J! c_jL>wdl 4_*la£ (3 ulP j->-I J->-l «Cuj (j-^J^dl 4»&3 3 

j>^JL 3 I J5 LIFO (Last In first out) Jjl J->^> j->T 

.j^l I Jl>jL*> L dJJjj 4jLLaJ! d^aJjJl 3 OjSljJl 3 

STACK lOOh 

^jidl jJjyo cJLUl 3 JJ SS ^j^Ll! ^Liu c- u ->- 

0J_a (_^d£? LjL>| j>jLj 4_*3 ^jl3 ^^3 ^—^3 j] j-u£J lOOh *Lo_ujJI SP 

. 4-ojiiJ I 


:PUSH , PUSHF vol^U ^Jlll J y_« 

iQAjU^j ^jfd! 3 £ '-a-*3 JI>j)I PUSH ^>0^1 I J^UmI I |X .U 
PUSH SOURCE 

^Ido . 4Jl>- 16 JjLj 0 j5!UI 3 J <J->wxo 3 ^ jJ^dl du->- 
PUSH AX 

4_j1a*J! oj j* 3 f *"*~3 

2 SP J .S1 I I 4»$_*3 l — 1 

SS:SP 3^3^11 3 oj^IjJI 3 j^=d! 0 -a ^->>^0 (*-¥. — 2 

. Lfej-UAJ aju ^ jJ^ai! <j\ Js->^ 

cjlJIS j_J .^jid! 3 3jW^ ci>Lj^jL>wo (^3^ PUSHF 

j*lL_> PUSHF j—o^l J — jJUj J—*j3 4^LaJI J oAjJ lOOh j^jh SP ^j-^tdl 
4^*_*40 J—jkJL_» dJJj OOFEh 4Jlo->3 ^u^ail SP ^J->v^dl U* 2 

.OOFE 3j>!j^! jd^ ^j£d! *daJU 3 L>° 



:POP , POPF i>q o>*j 


4JL*jU^J POP j-0*^! j»lj-><jLJ jxiu fj* 4«3_}3 CJL>uJ 

POP Destination 

ojSIjJI (j 5JL> jl (IP Ij^U ) 3JL>- 16 J-x^u-o Sjlx£ ^o^juall 

: ^lll! POP j^^!l juajjj POP BX 

I ^ I SS.SP (j I i^o o^S"I jJ I d>L>^-L >^o ^wj-> ^ 

2 *lo_ujJLj SP I 4«a_^9 3 jBj —2 


.^jlujJI <J->wxo J! (j-o 4-a_*3 cJjl u>»u (*3^ POPF j-o^l! 


C1>Ij-*AjLo £_0 J—olftJU I—gJI 1—0^ JjLuJl J j 3J3 *-! ^jiLlI J-ol*2J! j^ljl 

jjS- LjlJ I J^l *}H&9 .CjUL> 8 £0 jj-olxlu 5JL>- 16 J^Lj 

Push AL ; ILLEGAL 

5-b^ |>IjSO-^Lj J-jA-juJI j>lisu j»yj User Program I ^oUjj J! 3iLi>)!L 

jXjJ_aJI >cu J-wi_3uJ! j>L2aj INT 21h 4__*l?ljiJ,l 5-lj^ j>IJl>0L*4>I Jjl£ ^Ijla9 4.LaP 

s-lj—) ^J.—o.£ £-1 I ^ i >£ I O^o j»j J^LI I 3 dj ^L. 'v .».t c o J J 4 j J jL> J . I 


jJ C)-o.) ^jlJ ^ ^ ^W 


^oLJjj jjLJu ^ ^JLjJLj ^pUjjJJ ojjaJIj 4^LLa1! 


| x l >- ^> 4—o-*5 djl 1_gJuj->o p 4—o.;S J_>-! J-^£ 4-jjiaj <j^ 


.^julii! 4->-jJ ^ 4>L_>- 05 -IjAj ^ 3 % l) 1 j^ 5-j->J I I jj& 3 j>^Alu4> 


LIFO 


! J -U2juJJ l) lla 4 _u*a5l£ 0j 4j-«->J I 4^ LlLj lliLl I jIxmjJ I <3 UjjJ I 


? this is a test 
tset a si siht 


Display *?’ 

Initialize count to 0 
Read a character 

While Character is not a Carriage return Do 
push character onto the stack 
increment counter 
Read a character 
End_While 
Go to New line 
For count times Do 

Pop a character from the stack 
Display it 
End_For 



1 ^JL>oj ^jlJI 4— Lo->J I .hLJu^tU CX J^wJI ^-aljjjJl j3j-3 vJ_u 

J-S (jj-Sjj CX w b-— lII j 5j z —>■ il I jj_c £-> while 4_iiL>- I 

J_3 4_J! ^aljjjJI jSlL dUj .1 *j ^ jfU I l^JL>oj ^idl (^jj->JI 

, \ i Lo ^ C X W b - ..., J I 1 (j-3 4^ LjLl Lj JJ J L> <41 


.MODEL SMALL 

.STACK 10OH 

. CODE 

MAIN PROC 

; display user prompt 
MOV AH, 2 
MOV DL, ' ? ' 

INT 21H 

/initialize character count 
XOR CX , CX 
;read character 
MOV AH , 1 
INT 21H 

/while character is not a carriage return do 

WHILE_: 

CMP AL , ODH 
JE END_WHILE 
PUSH AX 
INC CX 
INT 21H 
JMP WHILE_ 

END_WHILE: 

MOV AH , 2 
MOV DL , ODH 
INT 21H 
MOV DL , OAH 
INT 21H 
JCXZ EXIT 

TOP: 

POP DX 
INT 21H 
LOOP TOP 

EXIT: MOV AH , 4CH 

INT 21H 
MAIN ENDP 

END MAIN 


: PROCEDURES Ltc Jj 


4_u£ jiJI 1 yI ^oUjjJl jtL Lg - i .o 0j. u5J I ojIULj —oL il iuLiS jJu^ 

o 1 i_ ' _ > ■pS i jcI ojj& t J^£ l. ^JL dS ^jJIj 

sjLcI __ jLjJLj Ijj sjj_ojL_>jJvj i—L j A j j—>- o -’._Vh j 

. Lo-p i U5 i 4 I ^3 1^3 ^ L. ' -J I J^Umi I 



j»_j Sj^A—.«aJI o 4—jl I L S-JJ l l ja-j—« aaIu Ijju ^o!jJ! 4jLi5^ 4jL)ji^ ^JL*JLj 

oj_a j.o.>o |»jL_» dl—Ij OjUl>lj 0J-> Lg-io LLiSj 0jjA^oJ I ^ol^jJl ojj& 

.y^ ^yi ^LajL) 5j-jA^aJ I I y} I 

OjjJl-j ja^JLj ^oU ytt J ^->-jJl 4_La JL> yi*j ysj ^--jujjJI ^oUjjJl 3j-*A*^J I ^ol^jJ! 0JJ& J_>J 

t_ 5 J_JI ^oljjjJ! j! 3 j^*JL g-L^lu^iI j^j ojjJj Lg-L j>^L> 13 ^j->-^! ys-y}\ ^ol^jJI s-IjJu 

High Level Programming Languages ^UJI <£y-~A\ cdIj ^ol^JI 3JL>- j>li 

s-l£jlL*>^l y>\ 4jbi5^ c_j_>o ^».o->aJI 4AJ l>^ 3 ^^dl (>£ 4_JL>^o 3 jjaJIj s-IjJJI 4_»1a£ u3^* 

.4-j^jaJ! ^oljjJ! J^>l*ll! jjlp (3jL*» 1&S” RET ojjaJI j^I CALL 
: Procedure Declaration 'L&yJ\ yljjJI ^ ^ v^Ill 
; ^J LjJ I ^»JJ I ^Ji£ jiJ I ^ 0 1j jjJ I £>£ ^jmojl! I jkjb 

Name PROC type 

; Body of the procedure 
RET 

Name ENDP 

jl NEAR ,jjuJu^\ 1>Lj UiS-1 Operand J- 0 U 0 y* type j *ljj*)!l j^l y> Name cLlo- 

FAR LoI ^ hell <J—^Ij tj —0 jal»—> jAJ! ^oUjjJI ^IjJ <jl ^1*3 NEAR jLu->- FAR 

<jl (j-£ljA9l |>ju 4jL^ jxiu jxl IjIj .t—^L uLo L>° ^£jaJI ^oUjjJl 5-ljJ £>j ^1x19 

. NEAR £ 3 ^ 1 d>° 1 ^0 U^jJ I 

t_ 5 lj . j>l 3 (^jJI ^oIjjjJI cJ! y ^lj ^£yUI ^oUjjJI s-L^JI j] ci J 3^. (Return ) RET j-o^f! 

) ojLpjIL^*»I j>lj5 ( 3 ^—^olA^jJI cJ! RET j^l j>Ij_><iL4>L ^y^i u 1 ^oUjj 

• I ^-0 LjJ I ^ 4- U ->- I ^ 0 J U I iJJb jkJLJJ ( I L*jJ I I Loj3 


Jl jjJI JU»VI 


SjL^b ^3-^ 6^3 ei>^L^j-Jl! JLaX— j \ 4 _julSLoj 4 _1 ^oDjj ^1 (^5^ 


j> 1 4» 1 j-jA— ci)L^-j->J,!j ci>yl>-j-l! jj-P (jlS IjI 4j!jJu j>l3 cJ! 

jj_^ (jl —£ IjI 1 0 1 4_filial 4— L£yJl ^-oI^j-JI JL^j^II 1 yujb {j£- yj ^jSLLS^ ci;!>L>wJl 

. 4 _JtLll i]yoJl]\ l^XJaiLlo 1J2 J->I (j \jb |aIJ-^lLu I ^Jl jlx^aj Cl>L>-j->J.I jl Cl>yL>-jJ,l 



yljjJI 

^1 ^jL>- 4J J-olSJl (j^u^jil! 4_tL&*j j»LuLll ^£jiU! ^«DjjJl 4 jIj^ £>o »LgJu*^l Jaj >>—>■>«-) 

; ^Ji£ ^j^u^ILJI dJJj j!j! !j! ^£jiJ! ^oUjjJI Ijj& j»!j_><jL*>l l>^ ^1 4Jsu*>l^3j cij^j 

^jA)l ^oU^J! L^j ^L, ^lil! —1 


^£jjLl! 4 jlLl>JI cdM^jJ! L^u9 ^ju iO^I^jII —2 

^^jjLlI ^oU^jJJ 4jJil>J,I ci)L>-j->J,! L^3 jxiu ioi>—2 

I la (cjJ->j (j!) ^oljjJ! ^.ujj»Jj oUIj3 » ILj^1 —4 

.L^lj->cu>>lj ^oUjjJI 

:RET, CALL vo^fl 


j_>aJ I J.g j DIRECT j-iL-o (j-u*-u^ 4 J j CALL j>lj_><iL*»l jxiu *IjJJ 

CALL name 

Indirect j-SLo jjAJI «■ IjJJJ Lullll 4 jLucJIj .oJIjJ k_jjlLdl ^cJLlI ^°ljjjJI ^>\ name 


CALL address_expression 


Jl ^jLSjjJI j Ijie lijJl jl w b-_dl jj^o CALL address - expression 


.OJ-uLu ^_jjlLd,l 


^gJLdl jj^l o^j J Return address gyt-JI jl^it jjjSJ ^ -1 

5-ljJJU j»li ^$jJI ^oUjJI 3 CALL j-o^U 
J-»vj 1 I J ^cJUl ^-°ljjjJI 3 j-d Jji 4 J.I 3 I jl^Jic ^«3j |»jl) —2 

^£jiJI ^-oljjjJI dJJj £yuJI |»jlj ^gJbdUj IP CjLoj1*jJI 
j —0 yp >• JI j p * £■ J_> I J| ,j J ^i_.' v *** ’ j > • RET ^ —>—> ^£^3 ^oLjj ^ 5 ! j4 3 J ^xJJ J 

5-IjJJE j»L 5 ^jJI oj^aJI J| cjUu-LjlII J_>**^w ^3 ^ jS .I t 

RET Pop_value Sjj-oJl li-L jl j£3_>j 

^l> _, j»j_j jl JJj (jLuu jls Pop_value = N cidlS IjJ .^jluj-l w LU-o Pop_value 

jj L3L3J N -Bytes joc 


—: ( _ f g goljj-d Jug 

4_iLc |»Ij 2»0L-<L dLJjj a,b (jJ—o£j c—>j—i ^ Lu-> 4^9 j»ju ^0 UjjJ (J LjLo Lift ^oyx^j 



Product = 0 
Repeat 

If LSB of B is 1 then 

Product = Product + A 

End_if 
Shift left A 
Shift right B 
until B = 0 




(jjjjtlajbj B= 1 101 A— 111b (jl 


product = 0 
since LSB of B is 1 
shift left A: 
shift right B : 
since LSB of B is 0 
shift left A : 
shift right B : 
since LSB of B is 1 
shift left A : 
shift right B : 
since LSB of B is 1 


product = 0 + 11 lb = 111b 
A = 1110b 
B = 110b 

A=11100b 
B = lib 

product = 11 lb + 11100b = 10001 lb 
A = 111000b 
B =lb 

product = 10001 lb + 111000b = 101101 lb 


shift left A : 


A = 1110000 

shift right B : 


B = 0 

since LSB of B 

is 0 , 


return Product = 

= 1011011b 

= 91d 

.MODEL 

SMALL 


.STACK 

100H 


. CODE 

MAIN 

PROC 



CALL 

MULTIPLY 


MOV 

AH,4CH 


INT 

21H 

MAIN 

ENDP 


MULTIPLY 

PROC 



PUSH 

AX 


PUSH 

BX 


XOR 

DX , DX 

REPEAT: 


TEST 

BX , 1 


JZ 

END IF 


ADD 

DX , AX 

END IF: 


SHL 

AX , 1 


SHR 

BX , 1 


JNZ 

REPEAT 


POP 

BX 


POP 

AX 

MULTIPLY 

RET 

ENDP 


END 

MAIN 



: UjjJ I U-tsj 




aji—JJ BX J AX 




-J.I j jLuij_.L) 




Li» 


.LLh ijj BX j AX I 


J LuJl>u^ .DX 



I j5lI I i L> ^yill cj^L>wtII j»-*i ( ^oBjj l5^ I-sjl> 

^J-SLlI o I j»-uiJ I £l»- y~*\ y* s-ly**^! » L^ju l j*j PUSH y Ijl L>® 4^y^o 

1 4__>jjuJ! U >.jL j»yiL> CjSL> - —■* J1 I.1C Ifcjji dJJjj pop yljl L>° 4-Cy->^ jal jJvji—) I j 

L-^ja Jl ^IjjJJ |»L*JI JiLiJI (jli ^jJLjJLj ^Us^ll ^UjjJJ cjSL^-jII jjjAj yj* dJJjj 


; y 


NAME PROC 

Push AX 
Push BX 

: *ly.^l Jj-b j^IjSfl 

Pop BX 
Pop AX 
RET 

NAME ENDP 

: cj-mUj 

100H .STACK y ^ByJI j ^JujxZ jlS IjI — 1 

V5j-iLxo ^oUjJ! j_«iju 4_)l jj j-*_> SP 0 *>^1\ j^j^o c-)LyL>ui U —I 

l $3^-^ LJlllI <j\ (j-2 —c_j 

AX = 1234h , BX = 5678h , CX = 9ABCh , and SP=100h 
^oU jjM ^JLiJ! *-j->J! j -yzJu .i*j SP , CX , BX , AX ci^^L>v-2ll >j 


PUSH 

AX 

PUSH 

BX 

XCHG 

AX , CX 

POP 

CX 

PUSH 

AX 

POP 

BX 


!j! .(SP—0) yua jJj^o cdL)^1><-o 03 & LjJl£ —3 

IjUj ? SP J-»wxaJJ c±>j.>u^4> IjU j 0 jj j_> £ioJS ^*3 ^ 


• ^ ^ I 5-j->J I -£*JS UjJ Ij I 1 —4 

CALL PROC1 
MOV AX , BX 

•u' 0=>J^ I 



08FD:0203 o^l j SjSIjJI j ^ MOVAX,BX^I -I 
08FD:300h (j!^l*J! Near £jJJ! l>* PROC1 ^oDjjJI —c_> 

SP — OlOAh 4-d-jAJ! ^Ji£ j. 5-1 I (^5^lL>o —^ 

Lj CALL PROC1 SP, IP (j-»L>wiJ,! L 


.^J^J,! 4-^3 j 4-JiJ! 



-5 


: j»^L> c-juS^I 

j-uaj ^jjJ AX J->wJ,l j (j-jASlII 4-^3 J 0Jj->^ll 4-JSJl — 

.^jfdl 

cl)L>^il>»-o jju*3 uj*^ CX 4_uULII 4-&1Sl) I ^^3 — <m 7 3 


4-ullII 4 _oJlSJI ^jfdl jj^l 4-oiSJ 1 C1)L^1>UI JIjjlL*>I — _>■ 

jL*<_>J! CjLjjJjI J-Q->oj 0JJ->».o 4_*loy£ |»lj->cu»l jjSloj 4-»jj->Jl Cj^El*il j 

j^Lill . JUvj^Jl ^liiLo ^Jlp JsAasJU IIjUII c () { } [ ] 4 j»J->cu*u Q.i> 

. 4_»a3 j*j j->-l U-° (j^jS U3^. (jf ^r 5 -^. (j^l^^ll ^3^3 " A - > ^ i>° 


(A + { B-(D-E)+[A + B] }) 


(A + {B-C]) 


4_xJ Ijl) I iljlall 


' 4_JIjLII SJjIaI! Ujlu 


UISj jL«J! (jA SJjUil 05-ljiL j *yu |>Ij_> » IL4>L 4JjL* 1I ^ j^LiJI (jSLo.» 

£4 4jujIJLo |>ju 3 & u^* El 4JL>ol j>ju 

(j£-J jxl Ijlj Os-I jllI ^a\y> £^ill ij***-* (j-o EIS Ijls 4_lo 4->-lj^-l ^jSLlI 0^3^ j->-l 

(j* J5" ^iy£ El 4->L$-iJ1 .LL->- 3Jjl*!l (jl siiJj j^iJI o**^ £>* 

. 4_»u>»^ SJjbJl <jj& (j-jJ^il j ^ 1^1 dJlift diik IjIj 4j»u_»w 3 iJjUil (j jS3 
j^jLoj .3jjSj-ll ^1^3^11 ^ JJ^ISJI ^Ijj*^I ^Jl£ (_ 5 ^jL>J 4JjI*^ 05-Ijaj ^oUjj v_juSI 
l>^L> cLu->- Usl>- 3Jjl*^ JL>oL ^j->cLmJII j>^L> jl 4Jjl*J,l ^gJuJ ^2>- JL>*^I ^oBjjJI 

.Ux>- iljUIl (jL jUa^-L 3JL>JI ojj> ^oUjjJI 

\*YV1V j] ^ t>o ^jjl ^ 4aj|jluP J^^jl 4aJL*Jl 4AjjJaJl aJ- ^ ILuJ 

.jJjj IjjI 

. 0 J->-Ij 4jL>- jLwjoU ja^jJl ^ 

.U 4 J XOR jaj ^0 j ^jajuL>JU jaij 3JL>JI JjjlL^I 

. \ 0 4J L>J I jJ I ^^ 3 ^ ^ 


; 4_JLiLll ci)Ulj->-*^| ijLiS c_jjl!all 

BX ^J-^v-xIl d ^J->CU»jJll ^jLjU j>3j IjAJ READ ^&mJU 5-1j->-l — I 

ja3j BjUL ^^2jj BX j->v-xll jj.^ ^JaAlL.Aj RANDOM ~ ^ 



Oj^S J-l I 4_tojj I I c_ 


. 4_jj LuJ I 0j I 


j»3j Ss-IjaJ READ s-I j»^L> j 4 ? 5 4-o4^1aiaj p^JL> ^oU^j c_ju£| 

c_>LoJ WRITE 5 -!j->*^I 5-IjJ jaj* RANDOMS *!jJ ^jUu 

(jjo J-aAj CjLC'Ij^ t ^o -L>ljJ! jJsuuJ! Ja}l9 j»li^j! t 4 ^LjJ^ jxiu lLu_>o j*3j \ * * 4^laiaj 

.jlj^Sl! 



«« t 

4U«aEJIj o j+a J! ja Ij! 

Multiplication and Division Instructions 


j> ILj 4J LapLusloj ja5j—!l! -U 4-a-uxflJlj 4- J .xg 4jLL*Jl lxj!j 

C 1 >ULx*j |»^£j ^lil! d>U J .&xJ I ^J-asaiJ! Ijj& jLa- J J 4-^-lj*^! j^ljl 

.4jli^LAoj JJ^JI jIj^I ^S- 4-^oHJIj v_j> j^aJ! 

ci>L1x£ SjLil (jjJj |>L5j^l 3JL>. j Lg_L BjL^L c_jj*Al! ci>L$lx£ 

i53jL*£U Loj>j_>-l 4 »ou-oaJIj j^Ij! cj-^ o^y* ILjJ ^JLiJLj jaJI 

(jj->-lj Js<_a5 cjIjL>- S |>13j! J-oLaIU jy^ dllla dU^Sj oj Lwj I j—> I>13 jSU 

. 4J l>- 1 6 JjLj j> I3j I £4 ^J-o 1 * 1 * 1 ) 

Ojj^aJ! j j>L3j*^l ^ 1 j->lj JL>j*^ 1 ^- 01 I y* 4-o^.»iLl 1 j c_>j*AJ! j^ljl ci>UIj-><IL*)I j->J 

.Ljj^-oI^j os-LaS” ^ JUjj lo-o 4 _>j*2l*J! 

MUL & IMUL o vA)l oLUg 

OjL-Jjl (jjJ _j c-j»j—. uaJlj OjLjiU iSjAlllb c_-)j^sJ! Cl>Llx£ 4_Ja9llo Ijju 

lia lljjJi 11111111 j 10000000 (jjajliD! o -&*£^Jl c _iyJs !j! JljLl! 

<—iyJs c—jjlLJ,! ^LiJLj SjLil 4-U^o 

3jL-p pLSj^l (j! ^2* ^JljJI j-u-jiuJ! LI .32644 ^UJ! ^u^suJ 255 j*5jJ! 128 jJjjJ! 

128 4_>uolI! -1 3 -128 |>3j2I! ^yJs BjLiU j»Lj! 

dj^l II 1 g_$l£ Jj—u3->Jl jxj ^jlJ! 4. ->u-uJ 1 £>__£ 1 oLj 4_flll><^ 4_>_jlu ^_i&j 

.(32640) 

l>u_j BjLil |>lij^J c_)j^sJ! ci)UJ-x^ (]>£ ejdjL>J BjLilj |>L3j^U ci>L* 1 x£ (j'i 

N 1 UL j-o^ll Ojl^j j>Uj^U c_)j^aJ! CIjLxLo-^ ^ |»J^ c LaJ \ (jjjA I |»Ij_><jL*>I 

IMUL (Integer j_a>j ci^LUp j ^Ullj .(Multiply) 

(jj_5Ld 4 _jjIju cdUL>. 8 Jj) h> c_.)j_^aJ! 4 -_>.L.^j 0 J.& ^ 3 ^-’ .Multiply) 

(jJ^ .5.4 4 _^jUj 4-Jl>- 16 Ori^J v_j j! 4JL>- 16 J-^L>- 


; 4-ol^J! 4-ixasJlj .4_uljtj 4JL>- 32 J^>L> 

& 


MUL 

IMUL 


Source 

Source 



4_ul£Ilj CdUU* 8 djlaj |>L9 jI Jjl£ Jj*^l j-olj^l OJ-ft £0 J-oI*jLL1 (j\3jj*a dll lift 

4JL>- 16 djlaj plSjl ^ Jji£ 

Byte Form obL> 8 J^iaj ^I3jl ^Lx»I*>l 

jj&j Source jj^all jjj^jll 3 AL ^J-^mjJ,! jjj^J. 1 jdu ‘-du^- 

(j-jj_>o jajL-j . (CIj—jI^j j>I U >^ya^ajs jJ I £^3* 3 J-^wxo Cl>L)jH>^o loj 

.AX J->wJl (4Jl>- 16 (Jjiaj) 4_>uluJl 

Word form obL> 16 J^tu j»l$jl 


j J^jJ. I ^ Jjj^JJ ^3jJl ^ AX J->^u!l ^ JjJ*^l pijjJl pju Oj^^aJl ojj& ^ 

32) 4_>uIiuJl pjb . (CjuI^j jalji v -i^L) j-*£) OjSljJl £^3* J <J->wxo bj 

,1p DX j ^ J i— mJ 1 i g ^ a 11 l£ AX cLu->o AX , DX ^j-xl^wJ.1 ^ (4JL>- 

e-fl—-allI ^JjL^oJl e_fl—usuJl } .DX:AX Oj^—asJ! ^Jl£ Ojlp 4_>uIuJl c_juSjj eJLaalll 

{ tijlxjl 

.IMUL, MUL^jj^I |>lj-><lL*)l jJl£ 4_>ojjJ! ^s- J-a3->J ijL>-jl! |>lij^l ^y^ 3JL» <j 

J^ljb JjLuJl Jjlj 

SF, ZF, AF, PF JjjLuJ! yo d^ c_>j*All j^ljU ji>Lu ^ 

: Cf7Qf 4^uJb LI 

MUL jA\ j>ljiO~>l iJl> J /I 

4—>ojuJI ^j—o ^j_l*JI e_fl—u3jJI (jLS^ IjI (CF/OF = 0) (0) 4>$_*aJI (JjLuJ! j_>-L> 

.dlij d-)jL>o jxl IjI (1 ) 4>$_*aJI JjUJ! jSUa ^jLaJ 

IMUL iIL> J /o 

jIj J IoI (j—& SjLjl£ ^jLJI ejLusuJI IjI (CF/OF = 0) 0 4^_*aJI (j^uJI j_>-L> 

e-L^-Ul ci>UU* J-5 (j! ^1) Sign Extension Li Ji—«JI eJL^-Ul SjLd)! 

(1) 4—ou> a! I (jjL-t-J I «JI e_fl—«aill (j _0 MSB 3jl—d*^! 4Jl>- ^jLo 

.JJj cbj^o pJ IjI (CF/OF = 1) 

oyu£ 4->uJlll cjuLS - IjI (1) 4-«_jaJI j->-L» CF/OF (JjLuJI ^jl Js->-^Ij 4^u*JJL 

j C1)LJL>- 8 CJ^^J ‘"rO'^ 5JL> j AL) JaiS ^JlL*JI e_iasuJl j L^Juj-io 

4 — >UJuJ I L £0 (J -0 IajJ I C—.>->Q Ljl) IjJ . ( 4 J L> 16 J yJLO^j 4 J L> AX 

.^jJ-^ll 1 —JLajJ! J JjjvjIIj 



CF/OF 

DX 

AX 

^ 1 Jmi ^ 4->ojuJ 1 

<3j-JoxJL 4_>uIuJ! 

yii 

• 

0000 

ffff 

OOOOffff 

65535 

MULBX 

0 

ffff 

Ffff 

Ffffffff 

-1 

IMUL 

BX 


BX = ffffh, AX=ffffh jl5 |j| /2 


CF/OF 

DX 

AX 

^4->ojuJ 1 


^1 

1 

FFFE 


FFFE0001 

4294836225 

MULBX 

0 

0000 

0001 

00000001 

1 

IMUL 

BX 


AX = Offfh 3 ,^ lit /3 


CF/OF 

DX 

AX 

V l »X«»J ^ 4_>OJuj 1 


yii 

1 

OOff 

Eool 

OOff E001 

16769025 

MUL AX 

1 

OOff 

E001 

OOff E001 

16769025 

IMUL 

AX 


CX = ffffh , AX = OlOOh 3 ,^ |3| /4 


CF/OF 

DX 

AX 


((34-^>oluJ! 

y>ll 

1 

OOFF 

FF00 

00FFFF00 

16776960 

MUL CX 

0 

FFFF 

FF00 

FFFFFF00 

-256 

IMUL 

CX 


jle HJsjmjj olibuku 


4JIjJI SJjUII Ujji 13] y~^oS -L3J_j_3>-_o oA'jIkj ^_jL-o- /I 

A = 5 x A - 12 xB 

(jLaji »JlC |»j}i3 

MOV AX,5 ; AX = 5 

IMUL A ; AX = 5 *A 

MOV A , AX ; A = 5 *A 

MOV AX,12 ; AX = 12 

IMUL B ; AX = 12 x B 














































































SUB 


A ,AX 


; A = 5xA-12xB 


J .ip s_ 


/2 


s-lj_>-Lil lj_a js^L> FACTORIAL PROCEDURE *^_>■I 4_aLiS 1 _la JLLxll 

CX j N jjjJI ( N ) N! 

|»j^ ) .AX j N k_)j~cu ojLcL) «■ I 


:»a Jjjjj -jg-Xo igJjjjj 

if N =1 Then N ! = 1 

if N > 1 Then N ! = N x (N - 1) x (N - 2) x x 2 x 1 

UJ ll! I Lwijj I I l- u a> LJJ j jduj 

PRODUCT = 1 
Term = N 
For N Times Do 

product = product * term 
Term = Term -1 
END_For 

: UJllll Jl ^Jlc ^ x^uj 

FACTORIAL PROC 

; Computes N1 
MOV AX, 1 
Top: Mul CX 
Loop Top 
RET 

FACTORIAL ENDP 

65535 ^ill jIjlc 5!I k_jUL>o dj->5!l lj-» ^1 Lis 

.(jLXujJI £0 J-oUll! j»JU *-! L± > - > ->- 

DIV , IDIV 4^1)1 **UI 


plij^l £_o J—0U2II j—I p JjL>J io—*UiJ! ci>L pUp ^[3 i—>j—aJ! ci>LUp 3 JL> j US 

dJj js. 3 oj l —j I j -j j»L5j5!l SJLa- j Lfli- OjlSU 

DIV (Divide) SjlS! plijSh 3JL> j 
IDIV (Integer Divide) j^SlI SjlSU plijSlI 5JL> j 

; ^^IS <UjAU I 4-A.u^aJlj 

DIV Source 
IDIV Source 

4—alaP wu-o 4-o—-ULlI ^jl >■ ^Jp 4-o— oaJ I 4_»Ia£ -Up 

.J->I <J-><— 1 x 0 4-o-*xflJ I 

j! C 1 )UL> 8 (Jjlaj pliJj! U] 4-o— oaJ I 4_*JloP j»l J->U—<! -Up UojJ 

; US 4JL>- 16 djiaj pl^j! 




Byte form oUL> 8 Jjbj pliji 

p . i _ ; j j J_ j n l I __U- AX w b — JI J xl ~I p5 j-J I 4-o _A oJ_i Sj^^aJ I OJJb 

w L> -— -'.II j (cjj A) 4.0, — i. cJ I AL dl j (cjj A) 4-o, .o . l I ^jl>, 

.AH 


Word form 4Jl> 16 Jjiu plijl 

DX , AX j J jJ, I jj I 4 -^*a3 j>ju Ojj^aJ I 0 JJ& 

(^liLwdJ! eJLasuJl £ ^->‘ AX j 4 j DX DX iAX 

. DX I 4>^«aaJ I ^3 Lj AX I 4_4 ~oaJ I L>- j»iL >j 

IjIj .j>j— waaI! ojU! ^LJI ojLi! <j^5u SjL£b jolij^ll SJU j 

jslj-i-J—ol J—l g 3 - ' _ > ■1 j 4_>o3wJ I 4j V 4>^44>-J_0 4 jig p IJ : I p5jJ I <jl5 

.IDiv , Div 

. 4Jj^-o Lf. 1 5 . .o . l I j-olyl j-uLu 


Divide Overflow iUwiiJI 


4-j-)j->U ^3- 4 0- 1 ^ jJJtS j4-0, .0.11 ^jL>- 0^ Ijl 4-0..„i.0.11 4- l .lo.g ^L(3 -uJI pJLJ 

Jjj^a p5j ^2-4- | J_>- j-uS p5j 4-0...-I-3 _U£ dJJ J jOJJJ . dJJ jj I JjX~J | 

ill ,j 4 _j^LJou pi A', 11 4 - 1 , --. 4 ,, ^oUjjJI p^Aj 3 JL>Jl ojjb . (jj* 

. " Divide Overflow” 4_o_J jLi^i ebjj^o 
BX = 0002 , A x =0005 , DX = 0000 ^,15 13! :J&« 


DX 

AX 


4^-«aaJ 1 £jl> 

yil 

0001 

0002 

1 

2 

Div BX 

0001 

0002 

1 

2 

IDIV BX 


BX = FFFEh , AX = 0005 , DX = 0000 ^ qj . Jlj* 



BX = 0002h , AX = fffbh , DX = ffffh ^ '3! : J&> 


DX 

AX 

4_o-.oaJ 1 

4»^«aaJ 1 

^Sfl 

AX j 4. 

ji-o-V ( 7ffffffeh ) p-j'JJI y^ 1* fffffffbh pi^Jl 5_o_i jlz ^Liui 

Div B x 








































Ffff 


FffE 


-2 Idiv B x 


BL = Ffh , AX = OOfBh ;Jli* 


AH 

AL 

4-o—oijJ 1 

4-o—* aaJ 1 

^Sli 

FB 

0 

251 

0 

Div B L 

AL 

4Juj-»J ^ ( -25 t^jlwfcU) 4_0 —jaJ| 

^jli- Divide overflow 

Idiv B L 



Sign Extension of Dividend Sjl&l jjjaj 

-ijL> 16 Jaixt »U ,1 »I.A>jujI 4JL> II 


4-juj-io j*3jJl J DX , AX <jdjx*all p q ...i. g -[I 

:^jJIjJI ^jlc ej.;.^-> 0 ’ * T DX (jli Ijjs ^^Icj AX 

DX Jjv-jII ^ 0 ^ 3 jJI ^^3 Div j^5ll j>I j->cLw I jji£ . ( 

DX euBUJI J5 <jjSj (31 IDIV j^*ll ^II ,il£ . Y 

AX |»3j_)l 3 d ^$ 1 ) AX w L> - _,i.II SjLw^l iiL>* *loj 3 <jdLu 

c_dLw AX jdijJl 0^ 3^3 DX J-av^il 0 jdijJI £d>j j>JLj v —‘.>-^0 
CWD *-JI w Lo3 t - ‘i ..''. ' dJJj (DX J-av^il ^3 ffffh jJSjJI ^-i >3 j»JLj 

JjjG J AH Jl AL SjLi.1 JULa .(convert word to Double word 

CBW (Convert Byte to Word) ^A'l 

7 J*. - 1250 ; JLjw» 


MOV AX , -1250 
CWD 

MOV BX , 7 
IDIV BX 


; prepare DX 


: 4_) yXuJl j>U ,^l a 

jdL-dI J_ol*l!l ^1 4_uld j»l—3jl Sjj —^ (S lz pjL? Jj a . i . i o. S - 1 I joliij'll ^J- d u u Jjl jadj 

flsyill Sdj3 4 _uL$S s.jj>JI Ida 3 djLuuujj <Lj-L*JI jolSjlj j2u ^1 ^>*jL>JI 

.'ajjJjS' j LdldJI j LfrlcIdo 4dLiSj Ljdjdl 

iLd-j 1^21 cj5L>’aII w L du ~u ^-»DjjJI (jlj ^ulall L^jJ j ^lij LLS j 2 cj Jlio^l j 
4_JL>- lJJj£j .dLdd | 2 i ^ 5 jJI jdjJJ 0 jiolill Lulidl |»LSj5U v—^JLiJljj 

. LdldJI ^ l- frl gIdaj ^5jddl pliodl Ojiollll J] ^jlidl jJjjJI ^j^>3 |2l> .— ' - ; - > ■ 


Jl»jl 




















Decimal Output jUjAgil 4-cUb 

w L> -_ ,i.II Ijj (, AX iaLJsJ dUjj OUtdeC s-lj^a*l U LtS . * Ua j* aO - t ...' 

4-o.i.g.lL AX cJljuLwl j»ju |*j (—) 4a5Lc ialdsij js^jiJuj c-jJL-* |*3j AX 

Jjv_a!l 4-djiaJ 4_d-fc*JI (4 jl>*3-o 4-o-ji .^la AX m - > -) -AX 

. 4-wijjljAJI ^a OJJ&j 4 _>j4^JI 3 4-wLjJI v._ ' ■ > ■ 4-o-ji ^3^ri 3^3 AX 

1- If AX < 0 

2 - print a minus sign 

3- Replace AX By its two’s complement 

4- End-if 

5- Get the digits in AX’s decimal representation 

6- Convert these digits to characters and print them 


jJijJI jJij AX J^JL -Cwj j 1 I 0 S^iaaJI 

i4l4JI 3 jJijJI 14a 4 -aLJsijj 3jJudl ^LhJJlj 3567 
7 ^LJIj 356 ^ 10 ^ 3567 ^51 
6 35 10 ^jlc 356 ^Jb\ 

5 3 ^uy 10 ^d>- 35 jx^il 

1 £jlujj (j-SJj oj_o 3 10 jJijJI 4.o...*i.dI ^a Lfrl cLJg cjUL>JI 14a ^l£3 

jj_ 3 Lajj_*j j»4ij stack ^ j f U I 3 ajL> ilS-Al! oia 

. ^a ojaj count 

count = 0 
Repeat 

Divide quotient by 10 
Push remainder on the stack 
count = count + 1 
Until quotient = 0 

dJJj-jj AX J-av^il 3 <434*3!! jaiijJI ^a ( quotient) ..c.lI ^jL>J 4_uljjb*!l 4.o.u?.lI <_ ' . ; - > ■ 

3 43—>3-3 3—a laj-ic) ^ jfi -11 3 3 ^ j»jlj 1. ^ , ;^ 3 4_wijjl3aJI 3 6 0 3 i r> . > <JI 

. i.4 l4J I 3 Li? jaXi j»ij t J4 - -I. >■.... r a*j3 ( count I 

<L!lill C«jjl3>JI --. I ,.* -iJJj3 

For count times do 

Pop a digit from the stack 
Convert it to a character 
Output the character 
End_For 

; jjJkdl 3>uJI 4jiL ttolS ^juosj 14a 3 

OUTDEC PROC 

; Prints AX as a signed decimal integer 



; input : AX 




; Output : None 




PUSH 

AX 



PUSH 

BX 



PUSH 

CX 



PUSH 

DX 



; if AX 

< 0 



OR 

AX , 

AX 


JGE 

@END 

IF1 


; Then 




PUSH 

AX 



MOV 

DL , 

I _ I 


MOV 

AH, 2 



INT 

21H 



POP 

AX 



NEG 

AX 



@END IF1: 




XOR 

CX , 

CX 

;Get Decimal Digit 

MOV 

BX , 

10D 


@REPEAT1: 




XOR 

DX , 

DX 


DIV 

BX 



PUSH 

DX 



INC 

CX 



OR 

AX , 

AX 



JNE @REPEAT1 

;Convert Digits to characters and print them 
MOV AH , 2 

@PRINT_LOOP: 

POP DX 

OR DL , 30H 

INT 21H 

LOOP @PRINT_LOOP 

POP DX 

POP CX 

POP BX 

POP AX 

RET 

OUTDEC ENDP 

^j-JI £jUjJI iSy —^ uJLLtl LoLoj edJ-o ^3 ijjjLiJI outdec UlfS LuS' .o. i 

-Jl j»jl> ( 31 i>£Jj outdec 5 -L^jjLw! 1. u 5.o.; <_JLlll iJJj j >yu~j 

jL*A!l dL!j j->T eJJj J cdLIj_j>.I JUl» (jlj Assembler 

^jJI eJill j»~.l aj> Filespec dtp. Include Filespec .Sja_&Jl i>L Include 
ijjz <_iJULI dUj £j&j Assembler Jl JJj Lf Lej cipo 

.dA-l-p pjjlLJ.1 

p-S-o-j PRocfile. ASM 0 L. u .o....>I ■ ^ L ^Ldl OUTDEC laJL^. Ijj SH &9 

1 U! I I ^ ^ I d _L 

.MODEL SMALL 

.STACK lOOh 



.CODE 
MAIN PROC 

MOV AX , 1234 
CALL OUTDEC 
MOV AH. 4Ch 
INT 21h 

MAIN ENDP 

INCLUDE PROCFILE.ASM 

END Main 

Decimal Input jUjAgJI jjsljj 

4_ulJuJI 4— o. i . fl . 1 1 SJ ASCII ^IjLso 4jj- 1*JI sdjjLl 


,^-oUjjJI 


. jJ.->w 3 |3w4iJ I sis j 4_>j*l*JI 4-jLsJJ jisllll 


Total - 0 

Read an ASCII Digit 

Repeat 

Convert character to a Binary value 
Total = total* 10 + value 
Read a character 

Until character is a carriage return 


: ^JLiJI j^JJI CwjjljAJI julCi ^ j ^S - u . i 157 jJijJI ^s cj5L>-^-LI cjjLS Ijj 5H&9 

Total = 0 
Read “1” 

Convert “1” to 1 
Total =10x0+1 = 1 
Read “5” 

Convent “5” to “5” 

Total = 1 x 10 + 5 =15 
Read “7” 

Convent “7” to 7 

Total = 15 x 10 + 7 =157 


5il |»_5_iL) INDEC ^g.o—*lj >■ j l. ^ -w d jj iiuLJI 4-wijjlj^JI jjjlajb ^5il a 

sjl jjlj j^3jJI IjwU j 5 .^jjLall -->■ x. j-ius ja5j SOji ^I.Iv-.7,1 ijslLu 

(9 j 0 tihj—^ _>■) 4,?j—... i .g j+^ 4 jL> jJijJI Ij| .+ jl 

. Jai-oJU jdijJI ^g-A-’l; (jj sdjUlj ^UjjJI 


Print “?” 

Total = 0 
Negative = False 
Read a character 
Case character of 

“- “ : Negative = True 

Read a character 
“+“ : Read a character 

End_Case 
Repeat 

if character is not between “0” and “9” then 
GO TO Beginning 


Else 


convert character to a Binary value 



total = 10 * total + value 


End if 

Read a character 

Until character is a carriage return 
IF negative = True then 
Total = -total 

End if 




-32768 to 32767 


INDEC PROC 

; Reads a number in range 
; input : None 

; Output : AX = Binary equivalent Of Number 


PUSH 

BX 

PUSH 

CX 

PUSH 

DX 

0BEGIN: MOV 

AH , 2 

MOV 

DL , '?' 

INT 

21H 

XOR 

BX , BX ; total 

XOR 

CX , CX 

; Read 

A Character 

MOV 

AH , 1 

INT 

21H 

; Case 

Char of 

CMP 

AL ,'-' 

JE 

0MINUS 

CMP 

AL , '+' 

JE 

0PLUS 

JMP 

0REPEAT2 

0MINUS: MOV 

CX , 1 

0PLUS: INT 

21H 

0REPEAT2:;If ' 

Character Between 

CMP 

AL , 'O' 

JNGE 

0NOT DIGIT 

CMP 

AL , '9' 

JNLE 

0NOT DIGIT 

; Convert Character To 

AND 

AX ,000FH 

PUSH 

AX 

; TOTAL = TOTAL * 10 + 

MOV 

AX , 10 

MUL 

BX 

POP 

BX 

ADD 

BX , AX 

; Read 

A Character 

MOV 

AH , 1 

INT 

21H 

CMP 

AL,0DH 

JNE 

0REPEAT2 

MOV 

AX , BX 

OR 

CX , CX 

JE 

0EXIT 

NEG 

AX 

0EXIT: POP 

DX 

POP 

CX 

POP 

BX 

RET 

0NOT DIGIT: 

MOV 

AH , 2 


=0 


0 AND 9 


Digit 


DIGIT 
;Get 10 

;AX = TOTAL * 10 
;RETRIEVE DIGIT 
; TOTAL = TOTAL*10+DIGIT 





MOV 

DL , ODH 





INT 

21H 





MOV 

DL , OAH 





INT 

21H 





JMP 

0BEGIN 



INDEC 

ENDP 





jU OutDec 

£o procfile. ASM eiill 

jxiu 5-ljJv*^! jLui*^ 

[j u^l 

5- l-J_j 



^jJbiJI jjUJI ^jJlc 5-IjJu 

cLu_>o jJ 1 ^1 


s-1-3_j 


oj_^L-o 

Lajjij AX 1 j 4 _!>'jIcJj 

<3|»3j 05-IjU INDEC 

5-1 


lJ Js- 4-;j—I 5j^->aJl J AX J->_. JI J j»SjJI 4_cUk! OUTdec 


. UiLlJ I 


TITLE DECIMAL: READ AND WRITE A DECIMAL NUMBER 
.MODEL SMALL 
.STACK 100H 
. CODE 
MAIN PROC 

;INPUT A NUMBER 

CALL INDEC 

PUSH AX 

;MOVE CURSOR TO NEXT LINE 

MOV AH , 2 

MOV DL , ODH 

INT 21H 

MOV DL , OAH 

INT 21H 

;OUTPUT A NUMBER 

POP AX 

CALL OUTDEC 


; EXIT 

MOV 

INT 

MAIN 
INCLUDE 
END MAIN 


AH,4CH 
21H 
ENDP 

PROCFILE.ASM 


Overflow pUuiJI 


j. i _g 4 >L>* ^ 1 c Indec 

Ol AX I 5I u^3 

I j—a —>• j^jd t ^ 0 j j .(32767 J] -32768 ^5 .ill j*l9j^l) l# - *— 1 - * 

.Input Overflow Jliol jLAd j J.I 


j total jj^jL-LI 


JjlC 


Jjsn 






iLajuUI 


•o jij 


.tOt&l j-jajloU 0JjJ->J! 




JjlC 





cL' j v—99999 jJlAoL ^t <UL>JI Jj 

j» jJ>-.'L-.J I jJ—i-jl IjJ ijuLDI i!UJI Ul 10 j 9999 jJijJI kdj-i Ate (jl-aJJI 
jStxll j^S-a-jj 32760 j^jll J] 9 jdijJI d>j->o 32769 jdijJI 

. 4_JLiJI Oj^-aJI ^jlc 4_uijjl^»JI JjJjCjj dllj (jj 


Print “?” 

Total =0 
Negative = false 
Read a character 
case character of 

“-“ : Negative = True 

Read a character 
“+“ : Read a character 

End_Case 
Repeat 

If character is not between “ 0 “ & “ 9 “ then 
GO TO Beginning 

Else 

Convert character to a value 
Total = 10 x total 
If overflow then 

go to Beginning 

Else 

Total = total + value 
If overflow then 

Go To Beginning 

Endjf 

Endjf 

endif 

Read a character 

Until character is a carriage return 
If Negative = True then 
Total = - total 

Endjf 

: ijj )loJ 

: j>Jl tj-o j-LLu CF/OF wJJiSj DX, AX ^j-JjxJI /1 

BX = 0003h , AX = 0008h ^ W MUL BX ^1 /\ 

BX = lOOOh , AX = OOffh W MUL BX / v 

CX = FFFFh , AX = 0005h -J |jj IMUL CX J 

word = FFFFh , AX = 8000h -J |jl MOL word /j 
AX = FFEOh Ijl MUL lOh /_» 

: UJLiJI j-alj'-ll j-LLu Cf/of AX J>JI /2 

BL = lOh , AL = ABh lil MUL BL yil /\ 



BL = lOh , AL = ABh jl5 Ijl TMUL BL y>ll / v 
AX = 01 ABh jlS lil MUL Ah /g 

Bytel = Fbh , AL = 02h jlS Ijl IMUL Bytel _^Sll /j 
: jlUu9 Oj^> gU>j jl 4 ->JIjJI joIj^I jjijj Jjic DX , AX oIjjj^o gU >j /3 

B x = 0002h, AX = 0007 , DX = OOOOh jl5 Ijl Div BX yil /\ 

B x = OOlOh , AX = FFFEh , DX = OOOOh jlS Ijl Div BX ^Sfl / v 
BX = 0003h , AX = fffch , DX = ffffh jl5 Ijl IDIV BX ^*sll /g 
BX = 0003h , AX = fffch , DX = ffffh Ijl Div BX ysll /j 

:4JLjJI joIj^I jo juijj fu] AH, AL jj. L>~ pll gjj /4 

DL = 03h , AX = OOODh jl5 lil DIV BL /\ 

BL = Ffh , AX = FFFBh jlS lil Idiv BL / v 
BL = lOh , AX = OOffh jl5 lil Div BL /g 

BL = 02h , AX = FFEOh jl5 Ijl Div BL /j 

:4_JljJI ^lij'sll AX Jj*-jII jl£ lil CWDjo’SlI i-jijj jju DXJj>wil obji>o gjj /5 

lABCh /g 8ABCh / v 7E02 /I 

:4jJLjJI ^lij^l ALJj>wil jl5 Ijl CBWjo^l jjiij Jju AX Jj>wil obji>o gjj /6 

80h /g 5Fh / v FOh /l 

jLjjtflj 4_JUJI o^jLxil j—a k_)Losj ^ x» > jJI 4JUj go Up jj jo s-jw> oj5I /7 

jlju9 V 4Ulj Word £jjJI jo C , B , A ol jj jjjl jl 

a- A = 5 x A - 7 

b- B = (A - B ) * (B - 10) 

c- A = 6 - 9 * A 

d- if A 2 + B 2 = C 2 then 

set cf 

else 

clear cf 

end_if 

gol t-dl 

p ^jiJlj Outdec , Indec euhlj_>^l j»ljjO_J <_>j yJu goljjJI li-» ub-*-> ji 

. J_oiJI I jjs L^jbUiS 


jLiLiS jj j5DU j»^ajLJ INDEC s-ljj^^l ^3 /8 

(65535 ^g. ">■) ^il^jJLj jjjJI dLA-jU j> I JI J— goljjj / 9 

,4juollo illwj go ^gjl^jJlj (jpljjJlj CjlcLjL j-ojJl 4-^LJaj goUjjJl 



fj- 4 * 


M < N 


-*->• (M/N) Sjj—^aJI ^ 1 - ^ S 3s-1j_L ^ 3 -^. t - 5 1 Ej 4—j L'iiu ^3 /10 

: iJljJI 4-wjjlj^JI > -u> dJJjj tJzjJjS' j~u£ 4-> uju J I 4-^LJsj ^aUjjJI 

1. Print “.” 

2. Divide 10 x M By N , getting Quotient Q & Remainder R 

3. Print Q 

4. Replace M By R & go to step 2 

N,M (joaijJI Sslj2J INDEC s|jj>.^| »|, 


(GCD) Greatest common j 


1211 


j P34L) ^' j jj tS i /11 


.JjJLill JJjj M,N Divisor 

Divide M by N , getting Quotient (1) and remainder R 

If R = 0 , stop N is the GCD of M and N 

If R <> 0 , Replace M by N by R and Repeat step 1 

> vr 



jjisj Oljy.^11 

Arrays and addressing Modes 

c__>*}QaJ| ci)L>-jJ 05-ljSJ ^Lju»o j 3 j Cl>L$hi*J,! ^Ll»o CjU-uLoJ! jJ 

3JL»JI 0JJ& jj c-j^UaJl JJ-P £>■* L-jujAJ (j5Lo-> 5JbJl OJ-ft ,J OJJ_><-o ojU (J 

<_9^L£lo J CdL^jjJ! OJJb ^.).o.>'j.i L»Jb c-jjuoJI Ij^Jj k—>*}UaJ! ^oUjj LLiS - 

j>lJ-> o_^4>Lj -ail £_o J—ol*2ll (j ^jj 4-JbjlaJ! OJ^jj .Cjj^UaJl JJ-P Oj^li£ JJ-P 

jb dJJj jkjb ^jLyti! <_9lj->o^! jl jl>ol jl j^li£ 

.ijjlLJ,! 4_»J-o-«JI «-!4Jjl I 

^jL-Jlj 4-fl l i>il j»J 4jlil>J,l cJbj^J 4_«b5^ £vu3JJU*> ljj& 

i*3yuel\ ^JUjxJ bbjb <—3 j*ju ju j 4 jJ» 1>JI LgJ ^LiL> J u*> 

One ■ Dimensional Arrays j>U)I jaJI oIj olfo^l 

j^?li*J! ojj& -*3j Bj5!jJ! j *-ljj <Luj^ j*^li*J! ^ SjIa£ ^a (^3^-^al! 

A e3^L-uaIl |a—1^13 .j->l l 5^ ji Words J-o-> ji Bytes ojIap 

^xll j— jj-p ^a N cb->->- A[N].... A[3] j A[2] j A[1] ^a ^i^A^ail y& li£ <jl3 

Msg 4 o^4» I <j—o ^3 ^suoji cJbj^liJ ^IjU 3 I < jb;j*3 4_»JbS ^_L£ lib L*» Ia3jaj JJJj 

eJbj^lLl I j> J-^lLuJ 

MSG DB “ABCDE” 

IjiLaj MSG[2] = (B) j MSG[1] = A £^Sb ^ cLuj>. 

->jjcl)I ^J-^QLb A |wb ( OjSIjJI J yjjuL^ J-^v. J^) 

: sf 11111 

A DW 10,20,30,40,50,60 

4_u!jjul j>-jAj Word 4 -aJlS^ (j£- OjLlC 4jL>- CjUL>- 5 i^$jSU£Lo dJJj ^— ' . ; ■ > ■ 

A[5] = 50 j A[4] = 40 J A[3] = 30 j A[2] = 20 3 A[1] = 10 
ila Base Address of the array JJ ^Lj^\ ^o-mju 

j_a A i-3yu<aaS} 4-^-lj*^! O^SljJ I ^Jl ^oU^jJ I Xx£ I 

; LiUI ^s- 0200h 


i JjZJjO\ ^llajJI j oIjjj^oJI 

4^-lj^l iiUji 

l5j^ jJ 1 u 1 1 

10 

0200h 

A 

20 

0202h 

A + 2h 

30 

0204h 

A + 4h 

40 

0206h 

A + 6h 



















50 


0208h 


A + 8h 


PUP (Duplicate) wUI 

;J 4_ul I 4.a.u?J I L g -lS jJfcL) j*aall*JI <j-a yuaa ejLjjAjJ Dljp jjJll |» J->cu*u 

•“J.H 1 

Repeat_Count Dup (value) 

:*Aio Repeat_count lijLu £>4 J J^ value 4.o.i.a.ii jij 5 - *u Dup jiijli 

GAMMA DW 100 Dup (0) 

Word (j_c SjLe j_aic JS j_aic 100 L jic GAMMA jX%*< L cJL jAJ j>JU lid 

.j^-l dlliL&Sj j^?Ll*Jl 0 4_u!jjbl 

DELTA DB 60 Dup (?) 

4_o-}3 ^1 |»j^j Byte 60 uj^ri Dolt© |^L cJLj*j |>ju dju>> 

j^LaJJ 4-uljjul 

: IJllII 5jj-^aJI 4 JL>j*j jL£ dJJjj line (jl^l^JI jJi£ ojS’lill c->L^l><-o ^d L 
Line DB 5,4,3 DUP (2,3 DUP ( 0 ) , 1 ) ^JlsJI J^ull 5UU 
Line DB 5,4,2,0,0,0,1,2,0,0,0,1,2,0,0,0,1 I ^Usu 

4-9 jL-^I1 y0 tig 

Jj^l j—ual^Jl (jlj_x£ J—&J i^3yL*a*o}} q ljl*Jl ^ Ijlul 0jSlUl jJ <^3yLusl\ ijjy>3 I Jju 

j_d (jj Byte Cj-JlS IjL_ 9 c-jji—>^>il J—j-^al*Jl (jl^l£ 

2 + (j!j_l«JI j_d ^UJI j— *^al*JI I j) **£ Word ciulS” IjI LI 1 + ^%4<L*>^I 

Byte q & DjLp j^li*JI cjuLS^ IjI S =1 )^^iL3J,l JJ3, 1 & ^d S ciulS^ IjI Lj^j IdSLdj 

(jlj_x«JI j_d N j-osIaJI (jlj_x£ (Word £>£ SjLp j*£>li*J! ciulS” IjI S = 2j 

A + ^d N j^j 1*JI (jl^l^ 4_*3 £)a5L> LajL*< c_9jaJ, I A c_9^1u3-ll *>L1 a9 ( N - 1) * S + ^yLusjil} 

(N - 1) S 

W DW 100 Dup (?) ^ W ^ 3 I 25 j>3j j 1 0 j*9j I (J JjlL*> I * U lAd 

J*J> 

W + (10-1 ) *2= W + 9x2 = W + 18 y& j_sl*JI j-ojjJI ^(^ic 
W + (25 - 1) * 2 = W + 24 x 2 = W + 48 ^25 ^i*JI o^j 

3^ ^-a U^jJ I p ^£_> ^ LsJIjj 


MOV 

XCHC 

MOV 


AX , W + 18 
A x , W + 48 
W + 18 , Ax 







jL»oJ Ljjjl IjJ ^lla . Lfris i^3yual\ j~allc £j> Jab^i! ^pLab CjlL u J al JI ijj jaaS j 

j LaS 4__iLL> j_~oll*JI 4 _jJsL>J ^Ijl»S Ljjli j_~cl!c N jj_c 4_j ^jJIj A i_3^jL» 1I j~olic 

I 4_J llxJ I 4_*aij,j I I 

Sum = 0 
M = 0 
Repeat 

Sum = sum + A [M] 

M = M + 1 
Until M = N 

j-u_Ajj JJ _ >a j-aJ-a j»lji»OLalj UJjj j*aall£ i j r u wJj->uJJ iHjjJsJ ^Pl>o bJJj U-a^Jj 

4—& Jj L>bl 4_b^i*JI ijj-b ^Jl—aJI a-j. >.11 dilj—Ij 4_Hl>JI jj. >-lj Oj_a 4- laa3 

. Lj j>.l, i .[ I 

ADDRESSING MODES kwJI KgJI 

4—fl Jj L^a Jal_aal 4_a^Pi £_a ISLaLa llLal*J 4bjJi*JI ^a-.* o j-a^l Cj^Lal*a ^L' L> . " ...4»I iHjjla 

; 4b^i*JJ 

Register Mode j*oj /1 


U^a Cj^Lv*uII j» I 

MOV A x,B 

Immediate Mode , 


j>ju 4 _j3j 


jaalll /2 


C1)^LoLa-aj CjuI^UI plj-XjL^I j>JU 4_}3j 

MOV A x , 5 

^_Ja>JJ! JslojlJ I (j—o jj—5 J al*iij Register fjjJi (j o jJ—AX J ol*i! 1 la 

Immediate 
Direct Mode 4>U1 K*jJ1 /3 

Ax , Words MOV ci^IjjaiLII j^-I d-ol*!! 03 ^. LaJu^ 

3j*£Llo ks-yas^a (j£ SjLaP WOfdS CLu->- 

; iJllI! 5-ljjv^l! j Lg-ls c±>j_>uJIj J^UjI i*jjl bJlla 


.Register Indirect Mode yZ)\j4 


4JajjJI jaaj /4 


lj_a BP 3 i Dl jl BX 3 \ SI cj^LxmaI! -l>I SjSIjJI ij\y*£- jj>j ->J lla >X> 

.Ip J->b d-oLxll ^^3 3 c_>^11x1! ^jIjj^JJ Pointer 4j| d_>wJ,l 

; 4_d Lil I Sjj^aj I 

[Register] 

^Jl y j -Ji a BP DS cjULuJ! ^Jl Dl , SI , BX 

.ss ^xiaiLa <jJjLx*Ji 



: Jlio 


1234h j»ij_Jl ^ 1 - cuULuJI OlOOh 4-oiSJIj SI = OlOOh ^>1^ Ijj 


yil 


MOV AX , [SI] 

4.0.1.0.11 ,x>.| DS: 0100 jj j->u j SI ^Jjx^uI! ^ lOOh 4.o.u?JI j->-I j»ju 

j-o^l jjs > ^JaJL Ijj&j (AX = 1234h c50 AX w L>-~J.l jj (1234h jJjjJI) (jl^^JI 4JJj 

MOV AX, SI 

ax oiooh j^jii 15^113 


: jtio 


4IUII jawuzJI ^^3 S^ljJI ^lj Dl = 3000h , SI = 2000h , BX = lOOOh 
20FEh j»ijJ 1 2000h 1BAOH jJjjJI lOOOh 4-^lj^l cjULuJI 

. Data Segment ouLLJi ^Lio j s^ui 031Dh ^°>J\ 3000h o-ij^i 

: SJUJI Djia aXsl) |>ju ^jJI ^^33 • ' oLjl j-olj'-ll Ljl 

MOV CX, [SI] - v MOV BX, [BX] - i 

INC [Dl] - _s ADD [SI] [Dl] - j MOV BX, [AX] 


:J*J' 


BX J 1 BACh |^jJI j^v. MOV BX, [BX] — l 

CX J 20FEh |J5jJ! MOV CX, [SI] — 

j-»aJ! 4JjjaJI J AX Jj*v**1! |>Ij^ c L»I ^ LL->- —MOV BX, [AX] _>■ 

3 j 5 ^!,U! J ci)L^iL>vo ^ lia->- ADD [Dl], [SI] — j 

4—o->aJI £%j_ uail 3000h 4-^lj^l J 0 jS’IUI cdL^jjv-o Jl j->-lj |»3jJ! f*^ INC [01] /—& 

031 Eh 


;1S IjI AX j W ^i^iL 


wJJ Oj-Jo^Jl j^li*Jl £4_>o ^oUjj c_ju£l 'cJljtO 

W DW 10,20,30,40,50,60,70,80,90,100 

:>JI 


S4j_3 jxLj 4_jlL>- J_>-|j J dJLIj J_*jJ 4_*3 4«d-«jJl SI j>ljxiu 

LaS SI ^Jl (Word C 1 >UJS £)£ OjLc i_3^jLall j~o He £>"^) 2 £*>• ^ 


XOR AX , AX 
LEA SI , W 
MOV CX ,10 
ADDNOS: 

ADD AX , [SI] 



ADD SI ,2 
LOOP ADDNOS 

ci>Ul£^ Jlp N qj 6 o^-o y&x-> j»^-> ^jJIj REVERSE uSl 'tiuto 

.( JjL*<J! j^xjaJI ^jLUIj dj^l! j^al^JI dUjj ) Words 

ajL_> 0 j_o dj oJ-O N/2 4_il>Jl j!j_5u t^ «^a-II yus li£ J.X£ N Ijl \ J>JI 

dJ-Jj (J—<J Dl 4_dJ J rt— ^ rt SI 4-jJJ J JumJ> UaJ->I (Jjy&j£- dljjlu*»l 

£■ j —>■! Jl jJl* Joj Dl d-^—J djl JJ j-u2 u SI J->wmjJI d-*-^ -»->o 


SI d^-**^! J! 2 ja-S^—11 £oj£»j dlljj Dl j SI jj-^o d-*^ !*-¥. £ '^J->JI d^l^ 

.(Words ci)La 1^ dJJjj) Dl d-*^ wj -^l l> 4 2 |>5jJI 

REVERSE PROC 

} l c . /~) a y ^ Ljjc 


; Inputs : 

: SI 

i_3^L^xoJJ 4_»-lj**?l Jl 

j^A?. 


r 

BX 

'hy.j.l 1 JJl£ 



; Outputs : 

: SI 

4....iS.S Jlkj ^Jl 

j*A: 


Push 


AX 



Push 


BX 



Push 


CX 



Push 


SI 



Push 


Dl 



; Dl 





Mov 


Dl , SI 



Mov 


Cx , Bx ; 

Cx 

= n 

Dec 


BX 

Bx 

= n 

SHL 


BX , 1 



ADD 


Dl , Bx ; 

Dl 

= SI 

ShR 


Cx , 1 

Cx 

= n/2 

XCHG Loop: 





Mov 


AX , [SI] 



XCHC 


AX , [Dl] 



Mov 


[SI], AX 



ADD 


SI ,2 



Sub 


Dl , 2 



Loop 


XCHg Loop 



Pop 


Dl 



Pop 


SI 



Pop 


CX 



Pop 


BX 



Pop 


AX 



RET 






REVERSE ENDP 

Indexed and Based Addressing modes jL> w^II 4J_»i*JI 1 ?LjI /5 

Su j_3j d-^—ci)L_>^i><-J Displacement jj-p isL^j j»ib .LUj^i ojj& J 

. 4.L) jaj jxj j_*AXo & j Ll£ A Cjj.> <LJ III I |xjaJ 

A d^ j^AlU 4_>-lj^l 4»a_*3 


J_>-i 4->lj^Il 



2 (JjLo 4Jul$ ‘Lwi 

Jp.o jl. 11 lj_a j >L>j A + 2 (J_lo Sjl—jjL 4Jblj Jl 43L3>*^L jj^jLI 4_»Ij**I| 4^x9 


; <LIUJI jy &Jl 

[ Register +Displacement ] 

[ Displacement + Register ] 

[ Register] +Displacement 
Displacement + [ Register ] 

Displacement [ Register] 


SI jl BX cj^>Lv*uII jj>-I I3IDI j SI j BP j BX j->*I L> 2>l i . > u 


SS w l-> - _-i.II (2)1_3 BP (J->-^uII |sljjva_l j»j Ijj loi ^1*11 ^lak-ll ^Jj jjJjj DS w L>-~J.I 


,li Dl 


•LT ^ 11 ( ^ il1 (JT 1 ! 

I j I Indexed _j JauJJ I lo.iu Based _j BP w L>-.~J. i jl BX w L>-.~J. i ^ i i 13] 

.Dl (Jjv^ull ji SI (Jjv^ull p I I jSJ 
|JjJl 4 j BX (Jjv-jII 2>ij Word Array (Jjj»JI 2>o t^iyuew 2>c SjLlc W jjAiII Ij] IwjJl Ij^J JlioS 


AX J-av^il J W + 4 ojSljJI J j*^l*JI ^3^- ^till j^^l 2)13 t 

MOV AX , W [ BX] 


; (_> 3 >ja Jl ^liJIj ^Itlll ja*^l 

MOV AX , [ W + BX ] 

MOV AX , [ BX + W ] 

MOV AX , W +[ BX ] 

MOV AX,[BX] + w 


_3yuol I (j ojJIjJI yt> Ijj5j 


(j—o (^1 .Word Array 2 >o W ^yua^ 4_>Ijj SI J-a—dl 2 >i ^>jX 2 1 y >I JllaS 


; AX (J->-^uII (j W + 2 2 )Ij3xJL ^y>-yl Ij ^Llll j*^al*JI ^3^~ ^IdJI jalj^l 

MOV AX , [ SI + 2 ] 

MOV AX , [ 2 + SI ] 

MOV AX, 2 +[SI] 

MOV AX , [ SI ] + 2 
MOV AX, 2 [SI] 


Jjv_~ dl j W i m 3jiL*a l \ j^>lie £a_>o (j-a 4 jjji*J! j»J v_uSl 

W DW 10,20,30,40,50,60,70,80,90,100 I3J AX 


XOR 

AX , 

AX 

XOR 

BX , 

BX 

MOV 

CX , 

10 

ADDNOS: 



ADD 

AX , 

w [ BX 


:>il 



ADD BX , 2 
LOOP ADDNOS 


CjLoIS^ 4_j (jl dJj—> uU SI Jjv-jjJJ Y I iiLiJ |Ll; 

Words 

JIj^ 


: LjJI j^JJI ^jic Alpha jjAlII 

ALPHA DW 0123h, 0456h, 0789h, Oabcdh 

j 1084h j»ij_II 1 _3SI =4, Dl = 1 BX = 2 ; LJlxll jsuiiJI j 


. * * * i J 2BACh |JjJI L^jj • • * Y 


J-obtill j»J ^jjl J-S~£wJJ 




) I^Jl£ J J-O 


^1 a 15 Ij 


Ij 


4-JID! 



; 4 _dlD! ^ 3 


a. 

MOV 

AX , [ALPHA + BX ] 

b. 

MOV 

BX , [ BX+ 2 ] 

c. 

MOV 

CX , ALPHA [ SI ] 

d. 

MOV 

AX , -2 [ SI ] 

e. 

MOV 

BX , [ALPHA + 3 + Dl ] 

f. 

MOV 

AX , [BX]2 

g- 

ADD 

BX , [ALPHA + AX ] 


:>JI 


Jjx~tll j Lgjuaj ^yjJI *UjiiJI 


Jlj-Jl 

0456h 

APLPHA +2 

A 

2BACh 

2 + 2 = 4 

B 

0789h 

ALPHA+ 4 

C 

1084h 

-2 + 4 = 2 

D 

0789h 

ALPHA + 3 + 1 

E 


4->oJ>w^ jjS- 4SU jIsj k_ >^jS.o j-L^xl! 

F 


Lift AX ^J->v-jJ,! j» I I ^ 

G 


: LABEL jl*j^lj PTR J^Uil 

J! ^ L>° (jl 

0 j_u*JLu ^o-><-aJI j»^L> ciuLj j>3j (j£- SjLl£ J^l*l! IjIj . WORD ^^D! d>° jl Byte ^Jj_>JI 
£>£ Oj Ll£ 4 JI LjL) I J HI I 3 Cju ID I jJS I £0 J-o l*D I |>ju *}Ha 3 ID I ^J-o 1*1 I 


. WORD ^D! ^ j-}*1Lo 

MOV AX , 1 

Byte j£*llo 4-S I ^jJ-£ ^jJLDl CjuLD! £4 J»ol*D! jVJU LoJlu 

MOV AL, 1 




MOV [BX], 1 


^bJ! j^l ^ (jSJj 


. Byte j>! word y* Jj& JJjj 



Byte ^jjJ! 

tjA 4JI ^S- dull)! pjuJ 

MOV 

BYTE PTR [ BX ] , 1 



yil j»j_><iL*o WORD ^jjJ! 

{jA 4J I ^ I CXj** J 

MOV 

WORD PTR [ BX ] , 1 



T MSG j-xAlo J Jj^l <_9j->J! JjjlL*>I iJlio 

:>jl 

: liy^l 4jL>_Ja)l 

Register indirect mode ^ijj-uL OjJjLw jaAJI jjU'Jb j>| j . > . ~w lj 

LEA SI, Msg 
MOV BYTE PTR [SI], T 

Index Mod <j^i ^Li^L : jujQJI jjjj^JI 

XOR SI, SI 
MOV mSG[ SI ] , T 

o-^ IM s g pi ^ *** * j P T R J-s i-^i> I ^ l l Ljji i ^ ^ 


: jjJLw k_«jjju SjUV PTR 

; io l*J I «L*j~cJ I j Jji 0-3 4L)j^i |>j e-ijjAj SjLc^ PTR jsI j - >- . ' ...'iI q 5 .3. > 

Type PTR Address_Expression 

DW ji DB ^ Address_Expression j Dword ji WORD ji Byte ^ Type 6 j> 

DD ji 

: ^Lill eJLj^jJI LjjJ O^A I3j 

DB 1 Ah 
DB 52h 

J-3-_-i.Ii j Dollars cjl_>yi»o ^^3 Ljji ijj 

JJj ^J aj u* u pJ J->-L j-«l |>IL 

DOLLARS ; ILLEGAL 

0jLc pj^ jLoI I lo.'.u Byte p£ SjLc jJ-ail pi 


DOLLARS 

CENTS 

AH d-a - -... ' .!I jj Cents lU AL 


MOV AX , 
j_o*-Ii 0 £&j p£Jj Word 


LJUII 


MOV AX ,word PTR DOLLARS ; AL=DOLLARS , AH =Cents 

AX w La—J 1 521 Ah jJijJI ^^3 |^^3 



: LABEL UIU1 

|>1 LABEL ojj& i_3^1jL>"! o^-*rt 

■■jw 


MONEY 

LABEL 

WORD 

DOLLARS 

DB 

1 Ah 

CENTS 

DB 

52h 


j DOLLARS (jj_llj Word £^_il! u _ ° ^l l$~“^ MONEY ja*i»_ll j> j_>u _uu ^JL-nILj 

^JUJI ^JbJLj Byte £^iJ! i^o oj I^-xx j l o sjLc 0 ENTS 

MOV Ax , Money 

jUjO ^j^uL ^Jj 

MOV AL , DOLLARS 
MOV AH , CENTS 

:aJhJt OU*^! I :jLw 

. DATA 


A 

DW 

1234H 

B 

LABEL 

BYTE 


DW 

5678H 

C 

LABEL 

WORD 

Cl 

DB 

9AH 

C2 

DB 

OBCH 


: ^llll ^jJlc (j^Sj 


SJjiuil oLLJI 

4 


fV‘ 

1 <-jj LsJ 

jJS- 

MOV AX , B 

1 

78h 

0^ 

MOV AH , B 

2 

0BC9Ah 

0^ 

MOV CX , C 

3 

5678h 

0^ 

MOV BX , WORD PTR B 

4 

9Ah 

0^ 

MOV DL , BYTE PTR C 

5 

0BC9AH 

0^ 

MOV AX , WORD PTR Cl 

6 


Segment Override j^bo 


Dl j SI j BX JI ■ j>Lw o Registers pijj^L j*£Llo jjAJ! Jsloj 

£-Ja<Lo ^jLlc. 0JJ& j>|j->sIL*<l .DS CjIjLuJ! ^JaiLo J->-lj 4 Jjjl*U 

: (jJtill j^-lll dlJjj ^>1 

Segment_Register: [ Pointer_Register] 


MOV Ax , ES : [SI] 





4jL)jJaJI 0jjb AX ^Jj SI ES ^kall 0i/ljJI cuULuJI JjijJ ^5*^3^ 

3 (3LS-o <j-o cjULuJI ^JJL) <J^w ij+Ju u-^ 3 ci>UL u ^uJaL^-o 

.S^51111 

: Accessing the Stack ^Jl Jg^JI 

_wj—SJ.1 * ^_o *._i J->L>uD siLJjj SS ^ Ua 11 w l-> - _,1.0 *_ d jsj-i-j__u BP j_>I LjjSj 

. ^ j i L l I cjULu 3?-Ij5 

: Jlio 

dJJjj ^aSHI CX , B X , AX cj^L>w<il j ^-iSHI j djULi k±j^l!> ^jlcl cjL>y>^o Jjijl 

. ^yJ j i L l I Jr&AJ CjJ'* 


MOV 

MOV 

MOV 

MOV 


BP , SP 
AX , [BP] 

BX , [BP+ 2] 
CX , [BP+ 4] 


4_JL>jJa °J Jj—IsJI OJ—® (_5 _S »■ I Lis (JjUluj Oi)L>y«^j t—u." y] Sjj.iC ^Jb OJlla 

Select Sort jUo-^L ^jili 
^jJLiJI j^JJI ^jlc dJJj aJJ j~aic N 4 j t—u ."Jjl 

j_^axxJ I *_> 4JIjjlL*)L j>3j A [N] ^Jl A [1 ] (j4 j^?li*J! ^£^1 iojll 

N - 1 ^Jl I (j4 j^li*J! k—jujji»J ^JUJLj A [N] 

£— 0 _ 4 _ll Jju_* 4 >U |3 b^ A [N - 1 ] ^_!II A [ 1 ] yo Jl I 4 jjLU 1 0 jll 

N - 2 ^J! I yO yuS LjlxJ I C_JLUjjJ ^LL>jL*> ^LlILj A [N-1] j^UaJI 


j— 4J1 JjlL^U |J5j A [2] ^J! A [I ] yo y & li*J! j I N * 1 S >11 

CjtL&l£l -X5 4- J ^g (j^5u A [1] 

;c_jujjjJ! 4_»l£ ^JLill Jjj->JI £>Ui^j 


e 5 -? 11 

. ^ .40' 4 16 + ~t .21”' ^ ^ ^ UWJ| 


j 3 H\ Sjii 













^Ull _pUJI Jx 


i = N 

For N - 1 Times 

Do 


Find the position K of the Largest element among A[1] .. A [1] 


SWAP A [K] and 

A [ 1 ] 


1 : = 1 - 1 

End_For 



; 1 4-AJj 

SELECT PROC 

;SORTS 

A BYTE ARRAY BY THE SELECTSORT METHOD 


;INPUTS:SI= ARRAY OFFSET ADDRESS 


r 

BX=NUMBER OF ELEMENTS 


;OUTPUTS:SI=OFFSET OF SORTED ARRAY 


;USES: 

SWAP 


PUSH 

BX 


PUSH 

CX 


PUSH 

DX 


PUSH 

SI 


DEC 

BX 


JE 

END SORT 


MOV 

DX , SI 


SORT LOOP: 

MOV 

SI , DX 


MOV 

CX , BX 


MOV 

DI , SI 


MOV 

AL , [DI] 


FIND BIG: 

INC 

SI 


CMP 

[SI], AL 


JNG 

NEXT 


MOV 

DI , SI 


MOV 

AL , [DI] 


NEXT: 

LOOP 

FIND BIG 


CALL 

SWAP 


DEC 

BX 


JNE 

SORT LOOP 


END SORT: 

PUSH 

SI 


PUSH 

DX 


PUSH 

CX 


PUSH 

BX 














SELECT 


ENDP 


SWAP PROC 

;INPUT: SI=ONE ELEMENT 
; DI=OTHER ELEMENT 

;OUTPUT:EXCHANGED ELEMENTS 


PUSH 

AX 


MOV 

AL , 

[SI] 

XCHG 

AL , 

[DI] 

MOV 

[SI] 

, AL 

POP 

AX 



RET 

SWAP ENDP 


lie SI J <_jyLcdl <L>lj “ill jljic JjLJI SELECT 5-1I 

. BX Jjkwlil j N 

A I j-olic Jjl 4-dlXll CjULuJI ^aljjjJI U^~°zij 


TITLE SORT: SELECT SORT PROGRAM 
.MODEL SMALL 
.STACK 100H 
. DATA 

A DB 5,2,1, 3,4 

. CODE 
MAIN PROC 

MOV AX , @DATA 

MOV DS , AX 

LEA SI , A 

CALL SELECT 

;dos exit 
MOV AH,4CH 
INT 21H 
MAIN ENDP 

INCLUDE PROCFILE.ASM 
END MAIN 


£-olijJ I 


r 


^Jliii _pjJi ^Je Debug 


^-0 UjjJ I CjJXJ ijSmJ 


LiJ I J^ill ^gic 5-lj^^l Cljj ( jljic ^gj I 


-GC 

AX=100D BX=0005 CX=0049 DX=0000 SP=0100 Bp=0000 Sl=0004 Dl=0000 
DS=100D ES=0FF9 SS=100E CS=1009 IP=000C NV UP El PL NZ NA PO NC 
1009:000C E80400 CALL 0013 


<^3jSUel\ iu 5-ljJ>*^l 5-ljj 






-D 4 8 

100D:0000 05 02 01 03- 04 _ 

5- I ^ I ajL» ^ 


-GF 

AX=1002 BX=0005 CX=0049 DX=0000 SP=0100 Bp=0000 Sl=0004 Dl=0005 
DS=100D ES=0FF9 SS=100E CS=1009 IP=000F NV UP El PL ZR NA PE NC 
1009:000F B44C MOV AH , 4C_ 


4jLUjJ I aJU u^lj 


-D 4 8 

100D:0000 01 02 03 04- 05 


a,J 

eJLaaJ! ja_3j y^ > jl£ £q c_iLL>uJl jkjb 3 jLl£ jJ ^yL^sl\ 

8 |fc3j 1 £su l5^J! y* B [ I, 1] y&, i*JI (j^5L> 

I j—(Jjj—»J C_JL_»0 J_>■ Ij l_i (J—^ £jLl£ i^3yi^LO (J4 OjLl£ 0jillll 

jJ ^3yiusl I iJ (j-uLjjb dDj <uJLmjJ^u 

Row Major Order .1 

^jIjJ! eJL^aJl [byu^o 4-IS Jj^l! eJLaJl ajb duJ>- 

Column Major Order .2 

I J.S-&j ^lUl L^jjlo 4-IS^ Jj^I >ju cLu_>- 

40 3 30 j 20 j 10 ll*JI Sj-3^1 4 ^ 3 B LujJ £)IS dJJjJ J l.".o£j 

j 120 , \ \ * 100 , 90 j LSJI i_aLcJI j 80 ,70 ,60 ,50 j j 

.kiJISIl 

^gJ L»J I j^JJI ^gic i_i~o i_i~o j i_3^s~cJI |>jj ji 


B 


DW 10,20,30,40 


DW 50,60,70,80 
DW 90,100,110,120 

:^gJlill ^aJVjJ I ^glc ^ys£—'ijyo j 4Juj^o 

B DW 10,50,90 

DW 20,60,100 






DW 30 , 60 , 110 
DW 40 , 80 , 120 


(j Siqj I 4 -AJ J i»JL^ 0 Jc- 3 I i_AJ j^Iu j>L» 1 *J I 4 ^^^jJ I 


cuUJ 


‘ fl I 




lie. 


;i5 


IjI eJL^? AJUjb J-oaAj djU-> ^J^Lio (jjJj lSI £0 (J-olxill 


£_o ^J—oIajlJI (jl_S" IjI j^—olA. j^_&a. 4_JL>ji? d-^A-^ L&S” ojj->^o 4jLL> L^j ^J-oIajIJ! j»ju j->-!jJ! 


. OJJ->»-o 4 jLL»- aju 4iS^ 

4_ib 4_*^ J_ol*il! OjLaIj L_jl*J! CuUJJ! eSJ^I j J-oIaII! JjlA 4JI LfcSj 

j>j !j! s-lia>J ci>j_>IL4» ^lj £>^21*111 jLlLa! c—>j>o 

J^A J yS> Ijya ^1a 4Js-!j 5 ajj i»-A^? 'Sjya ^yuol\ 


* J^UjJI jjIjMP JjJ->J 

(jlj 1 _l *n Ojj^? 4Juj->o j>j jJ 4ilj Jj^A N j i^JUa M 4j A i»3^Auall (j! 

j-^Up tjjy>o 3JL> j S=1 ) y* j^»Ij ^w j -Ia ijjllall ci>liL>J! j.xa S 

jjj^j *—’^JJsJ.! . ^ Word 0 ^ fijIjA ja^La ^ L^ jj S—2 j Byte ja ojLa 

?A [ I , j ] j^i*JI 


; {j-£suJb ^La (jl^i^JI ^yl^j 

I 1 , I j** 3JLA djl ^ISLo jL>o] .1 

‘ iUj ^ j j^ai*J I (jlSd jL>ol .2 

A (j!^i*Jl J 4 jl»j->J aju dj*-Il e-Aud! 3 j-^ai*J! 


^*^jla N t d-^ (3 j^?LaJI j jjA 0*^3 
A + S N (jlji*Jl 4Juj-io aju ^ylSJl eJdaJ! 3 dj*-l! j^aidl 
A + 2 N * S <j!^i*J! aju dJUJ! eJLaJl 3 Jj^l J^sid! 

A + (l - 1 ) N * S (jljidl J 4_i)j_>J aju I C,i.^»)l J Jj^l! 

; <u:UJ! ojJjl>J 1 i)*^! 


) c±u->) JJ-><-oJl eJLaJl 5^ljJ (jIjiA ^ ( j “ 1 ) S «Xaju (jlSLo J 4 jl»^>J j j*Sj j-^aidl 

A [ I , j^aidl (jI^I a dllj (c-A^aJ! j j^aid! Ij-^J iAjL*J! j*£>li*JI (j - 1 

ya e_L^> S jy& uj^d! ^yu&l\ j j ] 

A + (i -1)xN xs + (j-1)xs 

A id I (jl^iA (j! J->--U4> iiLLd! iijjJaJ! (j^Aj J^aA JyS- Ojya J cd^Auall jaJ Ijlj 

[ I. ]] 


: Jtio 


A + (j-l)xMxS + (l-l)xs 



0L§ N j M ^S- (jjlxj A (^3^A^ai! 

I j*3j eJLaJl 4_)l Jj (jljJi£ jSjl .1 

j j>3j jj^JI 4 _j Ijj j5jI .2 

J I y^U y&j£- (JJU XJU 4J l> . 3 


>JI 


I jfcfjj eJL^aJl 4->ljJ <j!jji£ £)! A>o (jjjLaJ! ^ulailU .1 

A + (I - 1) + N x S 

y j j>3j ^Ljljj £)!jjl£ (jl J_>o j^Ia)! ^-ulallllj .2 

A + (j - 1) x S 

(jjjjl_><jLo oi.y ^uP £>-u d>UL>Jl JA£ (jli <—j y aX z £>o lL>jJ -3 

N x S ^ j 


: based - indexed l» hUII 4jjm*J 1 j^u 

y£ Ojlxtf' ys ^J-oLa^JJ 4->-!j*^! ,j\ y£ (jj£L> JslojJ I I JJb 

( BP jl BX) Bj^UJI cl>L)jIL>^o .1 

(Dl j! SI ) <L*>j^aJI Cl)U^IL>^o .2 

jjajlI 4j>!j^!! (jL jUl>-! .3 
(cJL jl 4_>lj*^l cjuLS* L>jLjL>-! .4 

DS ^Jj^wxIU jj-><-«JI ^LaI! dJJj BX J->wjJ,I j>lj_><iL*>l j>j !j! 

SS ^J->wxIU j j-><-aJ I ^LaI! ^ dJJ j p^5L> B P J- > ^i I ^1 j_><jL*>I ^3 I j I 

J^U iLjji? (j-o J-fll^il 3-^i^ |»juj 

1. Variable [ Base_Register ] [ index_Reg] 

2. [ Base_Reg + index Reg + VAR + const] 

3. VAR [ Base_Reg + index_Reg + Const] 

4. Const [ Base_Reg + Index + Var] 

L>j L u ->-1 1*1 I <U LiS Jjl£ yus Li*J I i— jlu yj 

SI L j-> < —^J.I (jlj 2 ja3j—I! BX I C1 >L_>^jL>i^ CjuIS” IjIs 4«al^ W £)! yay3\ ^IjLo 

W+6 (jIjjaJ! jJl£ o jS’IU! j*3^ 4 aLl>J,I o jy^-t ^bJI j-^l .4 j»3jJI LSy^t 

Ax J^J.1 


MOV AX , W [ BX] [ SI] 

MOV AX , W [ BX+ SI] 
MOV AX , [ W + BX + SI ] 
MOV AX , [ BX + SI ] W 



cd!j J-oLa11! jJl£ ojU Js-ajJI Ijj& jxiuj 

ojj—^ 3 (jj —' > ^° words SjLxp 4-j oj-a^i 7 j 5 cu A 'tiuto 

.1 ; ^j ,s iU j»^L> ^-oUjj ^ Bosod ■ Indexed 4j^i*J! U i—uSl eJL^? ^Ju& 


cidljU! eJLaJI yus li£ * |*3jJ! 






j»ijJ I j . 2 


(jljjuJI j ^2 j k±Jll!l j j~aic Jjl —^ :J>JI 

A + ( 3 - 1) x 7 x 2 = A + 2x7x2 = A +28 
MOV Bx, 28 
XOR S I ,SI 
MOV Cx ,7 

CLEAR : MOV A [ Bx] [SI] , 0 

ADD SI ,2 
LOOP CLEAR 


(jljjAll j £su ^jIjJI j Jji — Y 

A + ( 4 - 1) x 2 = A + 3 x 2 = A +6 

j^jaJI j ijju ( Y X V ) j~ajs- \ i j+c 

MOV SI , 6 
XOR BX ,BX 
MOV Cx ,5 

CLEAR : MOV A [ Bx] [SI] , 0 

ADD BX , 14 
LOOP CLEAR 


: XL AT £I 

) XL AT j-o*^l ^Ij->o*jI j»Ju . ^ J_>- 'j ^ CuLLuJI ^Ll>o CjIa-uLulII S 

J n ">-_jj AL w L-? ~_ - L I j^+i 1 - .; - > - Byt© 

: JjjjjJI CljjJ ^jlc BX Jj»m4I 

k_jjJJall j~al*JI BX l_j^! AL djLyi^o ^ 

AL Jjku^Jll jj (jljjxJI dJJj aIc S^SljJI djLyi^o £^3 .2 


: 

ASCII 4JI j . u _..*iI Fh j Oh ti>+j ^jL* j^j ^ AL C+’—L1 

(. ‘B’ ^1 42h Ochj 36h _j 6h Jh^j ajj ^llo) jiilill 

TABLE DB 30h, 31 h,32h, 33h, 34,35h, 36h, 37h, 38h, 39h 

DB 41 h, 42h , 43h, 44h, 45h, 46h 

(c jJjjJl ^J[ ch ^Ho) plI |>jlj OJj 


Mov AL , och 




LEA BX, TABLE 
XL AT 


L-tldsj _o j— >1 i_3j—: 

J_*j SJLjjJI M—cLJoj (j_> 1 (JjJ 


_ rb) <UlwjJI SjI*jLU |*j . 5j i ... ? i.o ilL^jJl 


TITLE secret message 
.MODEL SMALL 
.STACK 100H 
. DATA 

CODE_KEY DB 65 DUP( 
DB 37 DUP ( 
DECODE_KEY DB 65 DUP( 
DB 37 DUP ( 
CODED DB 80 DUP ( 

PROMPT DB 'ENTER A 

CRLF DB ODH , 0A 


. L^cL>- jj^jI 


) , 'XQPOGHZBCADEIJUVFMNKLRSTWY' 


) , 'JHIKLQEFMNTURSDCBVWXOPYAZG' 


DB 'ENTER A MESSAGE :' , ODH , OAH , '$' 

DB ODH , OAH , '$' 


. CODE 


MAIN PROC 

; initialize DS 
MOV AX,@DATA 

MOV DS,AX 

;print user prompt 
LEA DX,PROMPT 

MOV AH,0 9H 

INT 21H 

;READ AND ENCODE MESSAGE 
MOV AH , 1 

LEA BX , CODE_KEY 

LEA DI , CODED 

WHILE_: 

INT 21H 

CMP AL , ODH 

JE END_WHILE 

XLAT 

MOV [DI] , AL 

INC DI 

JMP WHILE_ 

END_WHILE: 

;GOTO NEW LINE 
MOV AH , 9 

LEA DX , CRLF 

INT 21H 

;PRINT ENCODED MESSAGE 
LEA DX,CODED 

INT 21H 

;GOTO NEW LINE 
LEA DX,CRLF 

INT 21H 

;DCODE MESSAGE AND PRINT IT 





MOV 

AH 

, 2 

LEA 

BX 

, DECODE 

LEA 

SI 

, CODED 

WHILE2: 

MOV 

AL 

, [SI] 

CMP 

AL 


JE 

END 

WHILE2 

XLAT 

MOV 

DL 

, AL 

INT 

21H 


INC 

SI 


JMP 

WHILE2 

END WHILE2: 

;return 

to 

DOS 

MOV AH, 

4CH 



INT 21H 
MAIN ENDP 

END MAIN 


: q-mUj 


: I I • 1 

0500h jJI ^jlc (_5yiL>o AX 
10OOh |»ijJI ^jlc (_5yi>o BX 
1500h |JjJI SI 

2000h |JjJI Lf lc iSy->*. Dl 

OlOOh jJijJI ^^JLc 1000h jljlxJI .sic S^Slil 

0150h |JjJI ^^ic 1500 jljlxJI .sic sjSljJ 

0200h |JjJI iSy-^ 2000 (jl_ji*JI .sic SjSljJ 

0400h |>ijJI 3000 jlji*JI .sic S^Slil 

3000h ^1 J* 4000 ol^Jl 0* SjSljJ 

10OOh jic Word j-jAIo Beta jjiil 


->15 4_JtLll J—^ I g_uj^o jit 4.o.i.flJ Ij <jljic ^^3 


(<L»v£>v^j 


a-MOV Dl , [SI] 

c- ADD AX , [SI] 

e-LEA BX ,Beta [BX] 

g- ADD BH , [BL] 

c- MOV AX, [BX + Dl + beta] 


b- MOV Dl , [Dl] 
d-SUB BX, , [Dl] 
f- ADD, SI], [Dl] 
h-ADD, AH, [SI] 


A DW 1,2,3 

B DB 4,5,6 

C LABEL word 

Msg DB ‘ABC’ 


^gJLiJI Liikcl IjJ .2 


tilt 




4 JI 1 JI J.olj'-Il ^J-0 . 0 J-J^jwjj 4-^lj^l ^Lc BX J^wJI I 

P J I I ,J l. ^ .«..^ij |»jl! Jil I 4.a.;.«J I 

a- MOV AH , BYTE PTR A 
b- MOV AX, word PTR B 

c- MOV AX , C 

d- MOV AX , Msg 

e- MOV AH , BYTE PTR C 

(pop j push pjlia-o j>LuLU BP Jjv-JI j., 


4_Lo->Jl 


^aSlII j tj.;."J.o.>- (Jjl <L«ji (JjjjLjI /\ 

* j jaj_j < 1 i — i . > o ST ARR jjajlJ,! ^J! (j*> J<l 1 I ^ 5 JjI ^ 

Ij.Sj&j ST_ARR+2 d 4JtxII 4 -oJ 5J 1j ST_ARR (jIjjaJI d ^jSH! 4&3 d 

(j* ^s- B j word £jjJi l>° 10 ^Lc A U&ijj>»j lJujJ .4 

Byte ^Ui 

A [ I ] ^ I ) 0 j-£Lo <d ^JllJl j^ au L^J I <^3yu o l I (j-® j* eo S> d^ d /l 

j-suaJI A [ 10] j^uuJl d ^*3 j-^?IjaJI A[1 +1] Lg-;3 

.A[1] d/ii 


. A e_9jiL<sdl d 0 j*9jJl ^jlLxJ ^lll j-^>IjaJI J-XP DX d-? w 4l (J /t_j 

jxl £)l .4lLw4>jJl d >4—>j (j! E c_3 j—>JJ j-Jjyo SI d-^—*41 d .4)1—w4>j 4 j B i_9jiL^ a J » I (jl (j^jli9l / _>■ 

Cf dj->-oJ I Jjj-u d 1 j»3jJ I E c_3j-»J I 4l Iw4»jJ I d 

d J J—>■ J-t )j I , J j»-3j J— ^ ai ttll 4 >-ij^ 1 jij_i£ ^L>jL pj)L> Find ij S-ljJ^I t - 7 -U^I .5 

d Luu- ^L s-lj— i^Jua 0jj^3 d Oj^° d-°-^) (j-o c_3j£-^<-o d j j^j Jj-o-*-)lj I j*9j <_iL^aJl 

4 _>.|j^}l Ox d-^—d N BX d- : ^-^4^ d i j-jajlIIj AX d-^^41 d I 

. DX j j Jul I d 4_>lj*<ll ^L>jL <_3^usdl j»^Aj> . DX d-^--4^ d 3jA^-U 

;4jLIS-U y) 

wLljj >■■! I c_iji_^xo c_j_Ujjj dlAflXw4>Lj BUBBLE j^Jiall .6 

4 ^-ij^i (jij *»g d L uL i —wL «-ij_>-^li a.) Bubble Sort j»—w^u 4 _ 9 jja.ii ujjJi 4 _wjjij^ ^ i j^j LwL 

. BX d-^-^4^ d JJ^j SI d-^-^4^ d <—iji—swJJ 

1 —o^Jlu Js-i^ J_>-lj 4 jL>- ^Lc 4 jj1 L > - .oJ I j j>l3j^l (jj 4Lai%4> dL^J^l j» I dlj —ju v ~r , ~^' 

jxl> I j-^?Llt ^LJsu j>3 dilj Jaj Bubble ^IjJ^-^ll «-ljJu j*9 . JaA9 J^-lj BLANK fjji 

• d l J-< ? 

7126 537 
1 2 3 5 6 7 

Lii i j_>oJ i Bubble 4_wjj i j->J i d*®^ • 4 ^j->J-o 



A [ J ] < A[ J — 1 ] li! A [j - 1 ] £. A [J] JjuuU N J\ 2 J Ojil 

N jx3j (jlSlil 3 j—alc jj5l 0 J-£J 

A [J ] < A[ J — 1 ] (jlS Ij| A [j ■ 1 ] A [J] Jj ju Lxl N-1 ^Jl 2 {j* J yjs Ljl^JJ : 4_uLUl 5jll 

N-1 jx3j (jlS_ll j^ al g jj5l 4 _j1oaJI OJ_£j |xl Lu ^> 


CLASS 
DB ‘AN 
DB ‘HASSAN 
DB ‘AHMED 


A [ 1 ] j A [ 2 ] ijjj+A i*Ji Jj j uLwi A[ 2] < A [1 ] (jls^ iji :N - 1 Sjli 

! III I cJL j^jlJ I Jj3 I . 7 

, 67,54,9 ,8,31 
,30,50,59 ,42,53 
,65,73,85 ,18,90 






j»-U 


JJl*J LjJLo C 1 >UL>sIo^I LajjJ>*l ^jLII Cl>L»jjJl t—dlLJl jxwl 4 _£LlLu ^.oLjjj i_u£l 

l_J jjJ I j»j-2-> 4_>I Jol I (J 4_3C _d L^J j—su S- 100 <U c-3 yu ^L o £0 (J-o Laju U >jJ I .8 

yu^sl I i^_3j_>- L j—^ Os-lj-9 JL*a j»^Aj (i—(jLaO*^ |» J.Wi....J I dlj~u 

. E S 0 ^LuL$ la^a J I Ja£ a-o U jjJ I a . 1 . ~»- . " l ..,i. l I J I J—u LU j Jjy_j . Lj4a£ Lab j 


; * t_TL_« j , 


?A 


A 

?D 

AD 

?B 

ABD 

?a 

ABDa 


?<esc> 

3 BX j-awdi d^LiaJ XL AT ^jJi^ PRINTHEX ^ j AmU .9 

dj L_> b* 4 £j—Q £j^ Q ^» wfc» I J*>< J b* J *"*; ja J— v _ u .jJ> I Jl^^o .^yJS£> 4_ u ^» I 1 I 

*1J- Ju |x_3 |>_j . 4Aj 1_«J| 4_luLiSj Cj_& 2 ^Hlj IN_HEX |>lj-> - - L »lj diljj 

.^>UjJl Llj-» j 4JI>.jJ j»j ^11! jJ^Jl ^ULkl PRINTHEX 



String Instructions jJjI 


£-0 ^J—ol*JU 1—l*5j Ill £0 J-oIjOj ^liJ! lS 

J-ol*lu ^id! juilj^l £>o AS’^oJ^o U-jjJ ^JIjLIIjj l_3jj->J l (j-o <_3^iHxo 4J! (j-suil! 

^bJU pLuLU j^IjI IxjjJ ^IjLa3 4-o^L>J! Cjli^all 0JJ& 
(j 111 £j Ho i^o ^ I L^<j * 

4-L*jlL*> <J 4-oJl j! I * 

^L L mx L mJ ^ i I £yJy^O %i 

L>J-»ol £>o 4 -LmJL4> 4JjU-o * 

4_J^jl*JI LLoj! j>J->a —«aj ^jlJ! j—olj*^! (j —*o 4 _£j^_>voj ^j5Lo-> C1>Lj1a*J! 0JJ& ^j^->- 

j—olj^l £)—* 4^^o_>^o 4 jL*1 c-jJJjoj 4_J-oaJ! 0JJ& (jUj ^L*J! sjj>J! 3 4jjIl>J,l 

Uu> Jsl_a3 j_>-Ij L_x& L& j —*tuj j>jLj (j! (j5Lo-> 4-^L>- j^lj! j»Ij->cL*>I 4JH 

. J-£-J jJjHjJIj (j-^^suJl j^lj! j>lj->CL*)l 


: DF ol>J^I tjj-u 

jxliu_**» lSHI! ol_>o^l jj__»o Control Flags jH>oJ! JjjLu j^-l oL>o^! 

£_o C-oIajLII Jjl£ Dl , SI |>IJ-> s 1L4>I jxiu ciu> j^lj! £4 C-oIaILH 4_j3 

oj_a i_j!jJ! (j —<o 4__^o oLajJ! l—oj .(j-ojlJI ^_o ^J-oL«IiJJ ^usu^Jb dJLlaj 

jajLj) J_ol*lI! (jL _9 ^UJLj (j-alJ! <_3j->- Jjl ^Jl SI jl Dl 3JL>JI 

* jJjjJ! ^^3 > 4-IL>JI ojj& ^JLiJ! i_3j->JI jl jj-jSuJ ci)U^i>^o 3 jL>j^ 

.DF Jj^ll 

4_>L£jJ! J—i£ j*i_> (j-alJ! ^o J-oI*jL 1! (j! dUj ^jIaaj JJj-uJ! cS 1 |»5jJl (*"* (i b 

.H»j^JjJl Cl)^L^4«-0 C1 )IjjIL>^0 ^j-^LajI 
jui^l j>l J^ Q LmjL ol>J^ll ijjr^i lS f3j\ 


CLD ; clear Direction flag 
STD ; set Direction flag 


j-o I j» I J-> » IL*> L (jj^-^l I 3 1 jJ I j j»Jj j 



ijjjLuJ! ojj& jj 


iMovinq String a T.. t T.. t ) S \ 


: ^gJLjJI SLj^jJI li>jJ £>IS li! 

String 1 DB ‘Hello’ 

String2 DB 5 Dup ( ?) 

j_>jj L- S-L c. ojL_c Lj j _> o Ij_aj JLxll I dj^l ^jaailI O - 3 ^wu U-Jjlj 


iLJ j_a*^l |sJ->0 Lwuj Cjtbal —xa j_al 


cjI _j^i^a jm—xJ ojl j ES:DI S^SG_II J] DS:SI £>Ij_2l*JI S^SG_II 

(jlS Ijj J->-l y> DI :S I O^U-ail CjU^j^a (GLjj L G - L La xj$ I j>Ju (^3j->JI -Iaj .jJ^aadl 

^ Le- J LUI ^ (L j ‘l L^L, i..i. ' g i . a. | bJJ j ^ ylc J L' .o S j . * ja^^J I —G- (_5 jjL>o d .. I 


: ^LjJI Aj Jl uj ( Y )*LLaGa 

MOV AX , @DATA 

MOV DS, AX 

MOV ES, AX 

LEA SI , Stringl 

LEA DI , String2 

OLD 

MOVSB 

MOVSB 


..!>■ 


lj Cjij j SjSljJl j £a J-abtu 


GjliL j-al djl MOVSB jj*-ll 


: REP fcjUl 


JJ—C j |>j_; i_3jj^JI O- 3 JJlC JjijJj . O-La-lj GIG £a MOVSB jj^ll JjbtjL; 
jjijj GX ij (MOVSB jj^Jl jjaIj jljij jac ) L^-*-a ^JjIxjJI k_jjJJall i_ajj^JI 


REP MOVSB 




•*1 


r 


jjj 


jLL_> 6GX .cjI jil ^ N j.i£ MOVSB j-a^l jGLu |Ll> OJjjj 

^Lc ^jLaJI ^JLaJI GLS J> 5 .a. ’ .^J Lilly .GX=0 aLaji ^juaal MOVSB j-a*-ll J-uLu l. fl . t . 9 


0 j a~G I 

OLD 

LEA SI , Stringl 
LEA DI , String2 
MOV CX, 5 
REP MOVSB 



Sjj—usu j String 2 ^Jl String 1 

>JI 

^Jl j_i_ju-) Dl j (4_^ j_>.|) Jj^l jjajlII SjLgJ j ? u2 u SI J*-»J 

J ^ j>3jJl! ^y.) SI (_>oA j_J JJj J_*j jx-j .<_3j_>Jl l)^>oj ^jIjJ! 4_»lJ j 

^ Oj-o JS^ 2 —j Dl j->jJ (jl ^«aju (oL>o^I 

4jjL>j (J->JJ MOVSB J uAjl) 1 jljjLftJ 

tringl + 4 
Dl, String2 


4_ j L D—>--o ^^LJL] p.L_i 

4_JI Cj_ 


.1 

LEA 

SI, s 

LEA 


STD 


MOV 

CX, 

MOVE : 


MOVSB 


ADD 

Dl , 

LOOP 

MOVE 


: MOVSW Ji\ 

Byte a-* ^ 3-JLotf WORD ^ ^ 5JL>JI oia j MOVSB y^l Jl* 


-J-1 j J—^3-1 I (J Ij) 11 


U'jrJ- 


DS: SI 


u ^ N ^ I u^j 


^_JI ESiDI ^j1> 

JJj-j 4_0->3 C-JUu-^ 2 jIjiLoJ Dl, SI CjL^ILV-O (J-^IaJI j! SjL>j j»X> 

(DF = 1 (j^5L> (jl SJl^ J (jluaiJj DF = 0 4JL> J 5jLj) oL>o^ I 

: Jlio 


: jjJ tliJ I <-3yu 


j DS (joJj» w ^iJ > l 


ARR DW 10,20,40,50,60,? 

.40 , 20 (jjl&SjJ, l! (j-u ^a j 30 dL>oj c—jjliaJ,! 

ci>lJLuJ! ^ L ulo ^1 (jlj-j-iu ES 


30 |»ijJ I Jli- jJ ill j B j^Ij 

STD 

LEA SI , ARR + 8h 

LEA Dl , ARR +0Ah 

MOV CX, 3 
REP MOVSW 

MOV WORD PTR [Dl], 30 


5jL> 60,50,40 jjlij^l JjL j»jy 

SI Points to 60 
Dl Points to ? 


: Storing String ^ 



3jS’IjJ! AL ci)L_>^il>vo J—HjJ STOSB j»j_»<jL.«aj 

DF=0 cj-JlS I j! Dl ci>L)^i>ui 3jL>j j»ju dll j .i*j . ES! Dl ^jo J - ^ ^UU 

DF=1 cijuIS IjI 4-o^UJI jdbj 

j_i£ 3 jSIjJI II AX ^jjj—><ju STOSW 

C_JU4«_>- Dl cijL)^il>vo ^jL usju 3 \ 3jL>j j*-^j ESi Dl L jj_>^J! (jljj^JI 

. oL>J^I ijfj-u 4_a-i3 

String 1 j-j^LLl CIjj ^3 A t^j^Jl 

LEA Dl, Stringl 
MOV AL, 'A' 

CLD 

STOSB 


4JL»_, Qjy>jq a»l_»3 


5-lj—b (j. Si aj . < i o^-l j L 21 h j»ij <L*LIUI «-ljj 1 jaiij 

.STOSB j> l j . > . " ...*» la t^jj^JI 0- 3 


1_g-uj-ioj c.3jj_>JI 0— 3 4_£j-a->^a 0s-lj_jL ja^-JL) READ_STR ^_a — . ' ■ ; ^JLiJI 5-lj->-^l 

. Carriage Return ^liLa c Jai-aJL s^SijJi 

Dl <j A 1 Ss-lji c_jj1LlLI j-j^jLaJJ 4-^lj^l Ujj jajL 

j |»J-a-."-...J I Lki-I I j I . BX j L^JLi-jl pj ^jlll J.l£ Ojlcla «1 j->- > j!| 

ill *ajJi o—° 1^3 j >■ p . ” _ ; Back Space n -A— V -a ^ ic u« . a j Ji >oj 


• LT 8 C_ajj l^_>j 

Chars_Read = 0 
Read a Character 

While character is Not a carriage Return Do 
If character is a Back_Space Then 

Chars_Read = Chars_Read -1 
Remove Previous character from String 

Else 

Store character in String 
Chars_Read = Chars_Read + 1 

Endjf 

Read a character 
End While 


READ_STR PROC NEAR 

/READS AND STORES A STRING 
/INPUT: Dl ODFFSET OF THE STRING 

/OUTPUT: Dl OFFSET OF THE STRING 

/ BX=NUMBER OF CHARACTERS READ 

PUSH DX 

PUSH Dl 

CLD 


j*jLII 4*Jjj 




XOR 

BX , BX 


MOV 

AH , 1 


INT 

21H 

WHILEl: 


CMP 

AL , ODH 


JE 

END WHILEl 


;IF CHARACTER IS B 


CMP 

AL , 8H 


JNE 

ELSE1 


DEC 

DI 


DEC 

BX 


JMP 

READ 

ELSE1: 


STOSB 

INC 

BX 

READ: 


INT 

21H 


JMP 

WHILEl 

END WHILEl: 



POP 

DI 


POP 

AX 

RET 

READ STR 

ENDP 


:Load String ^pj 




j OjS’lU! 


mx! 1 

J— 

LODSB ^1 

j> J->CU*U 

JJjj 1 

j 1 j-H.o j 


SI 

(jLaij 

j! ojLj 

DS:SI 








oUuil (J jJU 



j OjS’lUl 

AX 

1 


LODSW yil 

j»J_»slL*OJ 

CM 

j I jiLo-> 


.1*J SI 

ijL^aSU 

j! SjLj 

I>juj DSiSI 



. 3 0 J 4-a-ulJ I > -u> 


:4.alaJI /$ ijpj 4_eU h 

SI 1 j. i — Jdu SJL^jJI 4 —^IjJ aj iu Disp Str ^.o—..4 « iI ^Lill 

BX j Lfie- Lb k_jjJJaII 

For count times Do 

Load a String Character into Al 
Move it to DL 
Output Character 


End_For 



4-AIj 5-ljj^*^! Ijj&j 

DISP STR 

Proc 



; inputs 

SI : 

offset 

of the String 

t 

BX : 

: No of 

Characters to Display 

; Outputs 
PUSH 

AX 

None 


PUSH 

BX 





PUSH 

PUSH 

PUSH 

MOV 

JCXZ 

CLD 

MOV 

TOP: 

LODSB 

MOV 

INT 

LOOP 


CX 

DX 

SI 

CX, BX 
P_EXIT 

AH , 2h 


DL , AL 
2 lh 
TOP 


P EXIT: 


POP 

SI 

POP 

DX 

POP 

CX 

POP 

BX 

POP 

AX 

RET 


DISP STR 

ENDP 


: Scan String j ol>JI 


mjJU sjj 4—o-bJ 1 0J-J& 

0 J»L»u> 4_a_*i (jl £>o jSLILI SCASB j^l 

AL 

ij* ES:DI jjlp o jS’IjJI j-o^I j»^L> • 

j! 5 jL)j jjajJ .i*j 

4^*uliuJ I jxiu ^j (jj LuJ I ^9j jxiu 4 ->»-ujJ 1 4«o-^9 c—ju^O j 



.ol>jil (j4«a_j3 Dl CL)L)^IL>^o ijL^zSU 

AL 

(j_c Slj—j AX 

I (J_oLaIu SCASW a j_o^U 4_ulll! Sjj—«aJ 1 



^olSjjJI ^ ^JU! *j->J! SCSAB ^u^^iilj 


Stringl 

DB 'ABC' 


MOV 

AX, @ DATA 


MOV 

ES, AX 


LEA 

Dl , Stringl 


MOV 

AL, 'B' 


CLD 



SCASB 

;Scan first byte 


SCASB 

; Scan second Byte 

^ ' 

1 jj—® j 

I cT--l>o * jjLaaJ! (jp^SLj dj*^! jllL* . 1 *j 



. B I 42 h j>3jJ I ^ A 1 j 41 h 



.I ^5 jLuJ dllJj ^iLaJ 1 (j^9j jalLt* - j 4_u111! 5jiI 

CX 

^J^j—j-l 1 j o 3 ^ 4jj£U 

1 u3jj->J! J.X£ r- (J J J->--o c_3j-> £>£ ^->LI Ll£ 


I J-uLu ajL 


REPNZ 


SCASB 



Lp jj-1*Jl pJ__£ J-aP 51—1 Jj jiL-uaJJ CX i U-*i jl c-jjilxll j^l*Jl aju 

. c-JjlLxl! 

: JlAo 

>Jij Consonants 4J5 LmJ! >Jl jj—£ ljLu<>j |»jJL> ^ i—*—51 

.3JL ,>jj Vowels 35^pali 


U^l 


initialize Vowels_Count and Consonant_Count to zero 

Read and Store a String 

Repeat 

load a String Character 
IF it is a Vowel Then 

Increment Vowel_Count 
else if it is a Consonant Then 

Increment Consonant_Count 

EndJF 

Until End of string 

Display Vowels_Count and Consonant_Count 


^JLc ijjSuj 


.MODEL SMALL 
.STACK 100H 
.DATA 

STRING DB 80 DUP(O) 

VOWELS DB 'AEIOU' 


CONSONANTS DB 


OUT1 

DB 

OUT2 

DB 

VOWELCT DW 

CONSCT 

DW 0 

.CODE 


MAIN PROC 


; initialize DS 

MOV 

AX,@DATA 

MOV 

DS, AX 

MOV 

ES, AX 

LEA 

DX,STRING 

CALL 

READ STR 

MOV 

SI, DI 

CLD 


REPEAT: 


LODSB 


LEA 

DI,VOWELS 

MOV 

CX ,5 

REPNE 

SCASB 

JNE 

CK CONST 

INC 

VOWELCT 

JMP 

UNTIL 

CK CONST: 



'BCDFGHJKLMNPQRSTVWXYZ' 
ODH,OAH,'VOWELS= $' 

'CONSONANTS= $' 

0 



LEA DI,CONSONANTS 
MOV CX,21 

REPNE SCASB 
JNE UNTIL 
INC CONSCT 

UNTIL: 

DEC BX 

JNE REPEAT 

;OUTPUT NO OF VOWELS 

LEA DX,OUT1 

MOV AH ,9 

INT 21H 

MOV AX,VOWELCT 

CALL OUTDEC 

;OUTPUT NO OF CONSONANTS 

LEA DX,OUT2 

MOV AH , 9 

INT 21H 

MOV AX,CONSCT 

CALL OUTDEC 

;EXIT TO DOS 

MOV AH,4CH 

INT 21H 

MAIN ENDP 

INCLUDE PROCFILE.ASM 

END MAIN 


: Compare String jbjlju 


I 


ESiDI SjSljJl COPSB 

jLL j |fJJjJ 1*ju DSiSI 


Uo^l (j jju c— juu-> DI , SI 

.Words J-obtu 


J-J I 


J-* 




CMPSW ^ 4_u IjU I Oj^aJ! 


Stringl 

DB 

'ACD' 


String2 

DB 

'ABC' 


MOV 

Ax, 

@ DATA 


MOV 

DS, 

Ax 


MOV 

ES, 

Ax 


CLD 




LEA 

SI, 

Stringl 


LEA 

DI, 

String2 


CMPSB 

;sub 'A' from 

'A' 

CMPSB 

;sub 'B' from 

'B' 

CMPSB 

;sub 'C from 

'D' 

peal While 

equal) 

REPE jj'ib 



ojU 


f-VJ 


^1 aju (^jujLullo <j\ 11IL 4JjLaI! aju 




jIjjJI (jl (jo3j->J! ±>\ l^j 

Jzj c-jj—LLJ.I 10 Jjlaj STR2 j STR1 IJl>jJ <jl (j-ajiis! JLl&Sj 

AX L Jjv_I 1 l! Lola ^j- uu^j JI ^15 !j! BX 3 ^iL^? ^5 jJI 



^gjLl!I uJI plS I3] 2 I ^gjll!I I <Jai 4auijj STR1 t_>£uJI plS Ijl 

. dj'-ll <j-a3JI <Ju3 4 jl ujj 


MOV CX,10 

LEA SI, STR1 

LEA DI, STR2 

CLD 

REPE CMPSB 

JL STR1_FIRST 

JG STR2_FIRST 

MOV AX, 0 

JMP EXIT 

STR1_FIRST: 

MOV AX, 1 

JMP Exit 

STR2_FIRST 

MOV AX,2 

EXIT: 




13] Oli—o 4_L>-I Jlj j^*-33 u&j ^jie 


(j-aj pi -1>-1 »uJ 


0-3 jLLSf 

OJLa 




■ju 1 

i_sjjjOU 1 

UuL^! 

SUB1 

DB 

‘ABC’ 




SUB2 

DB 

‘CAB’ 




MAINST 

DB 

‘ABABCA’ 




CJJ> (j-Slil! JjI (J-0 5-JjJl (jSl&J ^-UJJ jJI (J-^uJl 

SUB1 

(j-ajJI pi 


SUB1 

ABC 






MAINST 


ABABCA 


^lill 0-3 ij jUil s.-jju ddlUl ^jLLu 

SUB1 ABC 

MAINST ABABCA 




k±J Li! I i_aj^J I 

SUB1 ABC 

MAINST ABABCA 

j^jSUI u^JJI pe sudstring ^joj pe SjLlc SUB1 p^SLy (JjLLu v±jj^ Lia 


pj £-) oLS ji L-'J J _ > - OjJ J- uiLJ I <J-£uJI ^g- fl - 'u I I3]j j^£3 (jplLj I3]j 

-lie blja 13] wJJj p^£_>j . j. i . iSJ I ^j-aiJI jjS- 31 (j-aJJI 

^ STOP —> 

STOP = MAINST + Length of MAINST - Length of sub string 

4_wjj Ij^J I ^gj& o 3aj 

Prompt the use to enter SUBST 
Read SUBST 

Prompt the User to enter MAINST 
READ MAINST 



lf(Length of MAINST=0) Or (Length of SUBST= 0) Or SUBST longer than 
MAINST) 

Then 

SUBST Is Not substring of MAINST 

Else 

Compute STOP 

Start = Offset of MAINST 

Repeat 

Compare corresponding chars in MAINST (from START on) and 
SUBST 

if All chars match then 

SUBST Found in MAINST 

else 

START = START + 1 
ENDJF 

Until (SUBST found in MAINST or (START > STOP) 

ENDJF 
Display Results 


jJI £4 JoIkjJI jjljl JLill (JjJJjJI 


<UiSJI ajj~2 

j->JI 8 

jJ*a)I 

fjJLjil 

j^l 

MOVSW 

MOVSB 

DS:SI 

ES:DI 

t " 

CMPSW 

CMPSB 

DS:SI 

ES:DI 

4JjIjLo 

STOSW 

STOSB 

AL OR AX 

ES:DI 


LODSW 

LODSB 

DS:SI 

AL OR AX 


SCASW 

SCASB 

AL or AX 

ES:DI 

1 *** > >•J 


: PjjUj 


10h jjjjl U-! "I OOh JJ*JI jJl Jj 10Oh jjjjl SI i — 

15h I 1 $j 101 h JJ*JI 3Jf jJI Jj OOh y j^JI UI J jj$\ 

I_200h oJfjJI Jj 4142h jJjjJI AX J 

20 

25h ^3jJl 201 h JJ*JI ojlill Jj * ^ijl DF <jjjJI plj 
4_»JLjJI jjljl (jj j 1 -£jw J-ol*lll jaJJ Jill 4.a.;.«J I j jJ-all 

DL , SI SjjjjxJl 4.o.i.oJ I 

a- MOVSB b- MOVSW c- STOSB 

d - STOSW e- LODSB f- LODSW 

; J 111 I e-L>jAjJ I ij&jjS I 


.2 



































STRING1 

STRING2 


DB ‘FGHIJ’ 

DB ‘ABODE’ 

DB 5 DUP (?) 

{jA lJ! ^jLU! (j- 5 u_J! Jj^! I j»^L> *j-^ c__ajLS^I 

ABCDEFGHIZ 

^jLmJi Jlji-li (3 ( Jjjjuj ^y-t. 

JJlo * 0J^5” I c_9j->JU ^j-oj 

STR DB ‘this is an ASCIIz String’ , 0 
^L>jb j DX (J-^lIU 4->- (3)11 <j(jic Length ^ a^jj 

. CX j (j^ajJI <J_j!a 

; ^Liil (j-o J-jJ- ' - L' ja^jii v-. i . 'S ' *uli>4l Jalsal 

a- MOVSB b-STOSB c-LODSB 

d- SCASB e- CMPSB 


.3 

.4 


. a 


'E ‘ *’ i_3jJ>JI 


; Li! I I I . 6 

String DB ' TH *S* AR’ 

JI liLi I jm 4JLj L_J 1 2JL< jJI 4 j^LxLu iu LiSa ^9 


; Li! I eJbj^i! I I 


.U-ajJI 


l> 


String 1 DB 'TH I S I S A T E S T’ 
String2 DB 11 DUP (?) 


jlsLJll 3JI 


ijj ^jLui ^j| c>* v— i . 'S i 


.7 


:^U5U 


■£±h=! 


aliLJI al^jiwl aiaj AM ADAM 


MADAM I U_lo U**JI <j*uL ^Ja^i! <jaj&L>o^l I^i!l U-3->JI C>° wJJlia .8 

,4-Lo->Jt <u^L>JI cjLs^L*JIj 
ijj (j ‘j eJl—L>JI 0—j>l—3*^1 3 4—iaLJa j»_i c ^u Ss-ljAa j»_^i ^aUja ji£! 

4j5-|j 5 ^ 5 .3. ) ^jjl £^jJl J>3 <Jj3 >-.v 4i!j . ^yaaJLiia 

; Jjj ijajaJI SljL>>jj |»liij"^l icUL Ojlc jaia (JjljjaJI j .9 

123 

12465 

131 

|»_i .Cal_jL>* 10 ^i>- U-aaa cJjJaa j»L3jl 0j-^£ Os-ljiia j>^ju ^-sLaja iaLiS c-a^JJall 

^_jjJJai,l 1.5L. - V., r L |»lij^!l 0 JJ& 4a£ laia 

Li! I Uai laJ->ul ^ala La-$al Ja-X^o3 o4j£j |»^iia ^-oLaja c_aiS1 

J. >*lj STRING1 lJI Jl >oLa j33“!L) ijUlj INSERT ^.3—.* u < T uS 


.10 

.11 



£jl£Lo j STRING2 


Jj^l qa lU ^s- SI ;O^L>jJ1 

^lll! (j-soil lD l 

(j-alJ I lJ^L ^J-£ LBX 

^LD! u&l Jl Jji? ^yx>o CX 

4 _j^ (j-all I (Jl>oj c_)jJlLJ,! 4 j>!j^! AX 


djjj->JI 5JL.jJJ Dl : oL>j->il 

JjJ->Jl (j-suJ! BX 

«iJLJ j j _*jj INSERT s-lj_>^l N os-!jiL ^.oljjj v-juSI 

J-> J->J I (j-aill 4 _£hi? 


JJ_>vo (jL_5Lo (j -*3 ^ (j—o N <_3J_>o pjiL DELETE s-ljJ*-! <■—uSI .12 


. dJJ j ^j-o L*J I I 

(j-alLl 4_>- Ij^l l5 1^ i£y>* Dl :o^I>j!I 

(j-alJI BX 

L^->^»-o I CX 

4-lo s-ljju! c3J->J! c_j^J-Lxl! (jlfuaJJ £)!jji£ SI 

j->j-»JI (j-oJiJJ 4.^-lj*^! Dl :ol> 

j->j->JI (j-ojJI BX 

v—jj—lixl! ^_3jj__>J! JJ_£j 4__lo -dl c-jj—LLJ.I (j-alll Ss-IjAj j»^L> c—uSI 


. j -> j -»J! (j-£xlll 4 -pLL j>j DELETE *- IjJ .L^-> w xo 



Practical Applications 


4—i_lcl jj c pLfrlI (jA*j ^.;.a.>uJI iiJ LfctS |jjJ>sX_u «dlo^II ( jJuu (JjUuLLj ^J-oiJl |ji» j 

Jjijj j J-uiduJI jsUij L^gjJL) ^jiJI OjLojJ>JI pl-LivXwb p xiu oj La.uJ3.ll I ojjs 


pliajJI j J^ju ^jjJI JjjLiuJI ^Uiu Sjlj^sl 43 jjw : Jj^l JjjiuJI 
t J. i .^-..4i. " JI pliaj jj->u Int 21h oiLIaII 5-IjJJ 30h pijj 4 -oj->JI pl j-^lw l p!u ^j- uLuJ I Ijj& 

jj -xx — J ojlI I pi lau iji ^jJlj 6.22 Jlo ^ 5 pSjj SjIj^^U piijJI <>£ OjLl£ 

^jiJIj |3w*jiJI 0 pjLj d-xill ljj& c IjSj&j 22 4.o.u?JIj 6 ^jL*u Minor L^'^iI 4.o.u?.lI 

.IL*-^ L l ^j Lc-LL pjLj S/ljJl AH j AL ^j-Jjv^uil ilii p^-> 


; program: DosVer.asm 

; purpose: gets the DOS Version using 

/interrupt 21h function 30h 


; purpose: 
function 30h 
; input : 
; output : 
; usage : 
; update : 


gets the DOS Version using 
None 

Minor and Major versions 
OUTDEC procedure in procfile.asm 


interrupt 21h 


MODEL SMALL 



STACK 100H 




DATA 




CR 

EQU 

ODH 


LF 

EQU 

OAH 


MAJOR 

DB 

» 9 1 


MINOR 

DB 

» ? ' 


MSG 

DB 

'GET DOS VERSION:INT 



Version ', 

'$' 

MSG1 

DB 

CR,LF, 'MAJOR 

VERSION 

MSG2 

DB 

CR, LF, 'MINOR 

VERSION 


.CODE 


MAIN PROC 

;initialization 
MOV AX,@DATA 
MOV DS,AX 
/get dos version 
MOV AH,3OH 
INT 21H 
MOV MAJOR,AL 
MOV MINOR ,AH 
/display results 


21H FUNCTION 30H',CR,LF,'MS-DOS 

NUMBER IS :$' 

NUMBER IS :$' 

















.CODE 
MAIN PROC 

;initialization 
MOV AX,@DATA 
MOV DS,AX 
;get system date 
MOV AH,2AH 

INT 21H 

/assign values of date 
MOV YEAR,CX 
MOV MONTH,DH 
MOV DAY,DL 
MOV Dweek,AL 

r 

MOV DL,dWEEK 
MOV AL,2H 
INT 21H 

/display values of date 
LEA DX,MSG 
MOV AH,09H 
INT 21H 
/ year 

MOV AX,CX 
CALL OUTDEC 
/month 

LEA DX,MSG2 
MOV AH,09H 
INT 21H 

XOR AX,AX /clear AH and AL 
MOV AL,MONTH 
CALL OUTDEC 
/day 

LEA DX,MSG3 
MOV AH,09H 
INT 21H 
XOR AX,AX 
MOV AL,DAY 
CALL OUTDEC 

/ display the equivalent day of week 

LEA DX,MSG4 

MOV AH,09H 

INT 21H 

CMP Dweek,0 

JE ZERO 

CMP Dweek,1 

JE ONE 

CMP Dweek, 2 

JE TWO 

CMP Dweek,3 

JE THREE 

CMP Dweek,4 

JE FOUR 

CMP Dweek,5 

JE FIVE 

CMP Dweek,6 

JE SIX 

JMP END_CASE 

ZERO: 

LEA DX,SUN 
JMP DISPLAY 


ONE : 




LEA 

DX,MON 


JMP 

DISPLAY 

TWO: 

LEA 

DX,TUES 


JMP 

DISPLAY 

THREE 

LEA 

DX,WEDN 


JMP 

DISPLAY 

FOUR: 

LEA 

DX,THURS 


JMP 

DISPLAY 

FIVE: 

LEA 

DX,FRID 


JMP 

DISPLAY 

SIX: 

LEA 

DX,SAT 

DISPLAY : 



MOV 

AH,09H 


INT 

21H 

END CASE: 



MOV 

AH,4CH 


INT 

21H 

MAIN 

ENDP 


Include 

procfile.asm 

END 

MAIN 



53'jjw : oJQJI JjjJaiiJI 

tyojJI 4-9 ja-o LgJL; jjg |*^L Int 21h 4jiLiiil 4 -IjJJ 2Ch jJSj ioJ^JI |*!.L>*awl j»ju J- uki JI ljj& 

: ^IjJI j->2JI ^JLc 2JJjj jiliaJJI 3 <j-o 


program: sysTime.asm 

purpose: gets the hour,minutes,seconds,and hundredth of seconds 
from the system using 
calling registers: AH = 2Ch 

return registers: CH =Hour(0 - 23) 

CL =Minutes(0 - 59) 

DH =Seconds(0 - 59) 

DL =Hundredths of seconds(0 - 99) 

input : None 

output : hour,minutes,seconds,and hundredth of seconds 
usage : OUTDEC procedure in procfile.asm 
update : 28/11/2000 


.MODEL SMALL 
.STACK 100H 
.DATA 

CR EQU ODH 

LF EQU OAH 

MSG DB ’GET SYSTEM TIME :INT 21H FUNCTION 2C',CR,LF,'$' 

TM DB ? 

.CODE 
MAIN PROC 

;initialization 
MOV AX,@DATA 

MOV DS,AX 

;print msg 
LEA DX,MSG 









MOV 

AH,09H 


INT 

21H 


;get 

system time 


MOV 

AH,2cH 


INT 

21H 


/assign values of time 


MOV 

BX,DX / store sec and hundred of secs from DX 

XOR 

AX,AX / ax:=zero 


MOV 

AL,CH /hour 


CMP 

AL,12d 


JG 

GREAT 


MOV 

TM,'a' 


jmp 

CONTINUE 


GREAT: 



SUB 

AL, 12 


MOV 

TM,'p' 


CONTINUE: 



CALL 

OUTDEC 


MOV 

DL,':' 


MOV 

Ah,02H 


INT 

21H 


AND 

AX,0 /ax:=zero 


MOV 

AL,CL /minutes 


CALL 

OUTDEC 


MOV 

DL,':' 


MOV 

Ah,02H 


INT 

21H 


MOV 

AX,0 /ax:=zero 


MOV 

AL,BH /seconds 


CALL 

OUTDEC 


MOV 

DL,'.' 


MOV 

Ah,02H 


INT 

21H 


MOV 

AX,0 ; ax:=zero 


MOV 

AL,B1 /hundred of seconds 


CALL 

OUTDEC 


/print space 


MOV 

DL, ' ' 


MOV 

AH,02H 


INT 

21H 


MOV 

DL, TM 


MOV 

AH,02H 


INT 

21H 


/return to dos 


MOV 

AH,4CH 


INT 

21H 


MAIN ENDP 



Include ProcFile.asm 


END MAIN 






<>jJ! L^JL )Jb aju Int 21h 4-*LUJ,! 2Bh 

j>JU 1 Ijjfc 



! dJJjj jaUsull 

TITLE Setdate.asm 



Purpose: sets the System date using interrupt 21h 
function 2Bh 





Calling Registers : 


Return 

usage 

update 


AH 

= 2B H 

CX 

year(1980 

DH 

month(1 - 

DL 

day(l - 3 


- 2099) 
12 ) 


Registers 


AL = 00 if success to change the system date 
: INUNDEC procedure in procfile.asm 
: 27/11/2000 


.MODEL SMALL 

.STACK 100H 




.DATA 

LF EQU 0DH 
CR EQU 0AH 
prompt 

DB 

LF,CR, 

'Enter The Day : $' 


MSG M 

DB 

LF,CR, 

'Enter The Month : $' 


MSG Y 

DB 

LF,CR, 

'Enter The Year(1980..2099) : 


MSGSUC 

DB 

LF,CR, 

'Your Date Is Changed.$' 


MSGFAIL 

DB 

LF,CR, 

'Your Date Is Not Changed.' 



DB 

LF,CR, 

'Do You Want To Try Again Y/N 


MSGINV 

DB 

LF,CR, 

' Invalid Date...' 



DB 

LF,CR, 

'Do You Want To Try Again Y/N 


year 

DW 

' ? ' 



month 

DB 

' ? ' 



day 

DB 

' ? ' 


.CODE 





MAIN 

PROC 





MOV AX,@DATA 




MOV DS, AX 





begin : 


; Display Prompy Message 
MOV AH, 9 

LEA DX , prompt 

INT 21H 


; Read the Day 
CALL INUNDEC 
CMP AL , 1 

JL begin 
CMP AL , 3ID 

JG begin 
MOV DAY , AL 
@month : 

MOV AH , 9 

LEA DX , MSG_M 

INT 21H 

; Read the Month 


CALL 

INUNDEC 

CMP 

AL , 1 

JL 

0MONTH 

CMP 

AL , 31D 

JG 

0MONTH 

; CALL 

INUNDEC 

MOV 

MONTH , AL 

MOV 

AH, 9 

LEA 

DX , MSG Y 

INT 

21H 

; Read the Year 

CALL 

INUNDEC 

CMP 

AX , 1980D 







JL 0YEAR 


CMP 

cx , 

2099D 




JG 

0YEAR 




; Set 

Date 

using 

Function 2Bh 



MOV 

CX , 

AX 

; CX = 

The 

Year 

MOV 

DH , 

MONTH 

; DH = 

The 

Month 

MOV 

DL , 

DAY 

; DL = 

The 

Day 

MOV 

AH , 

2BH 




INT 

21H 






;IS DATE CHANGED ? 
CMP AL , OOH 
JNE AGAIN 
MOV AH , 9H 

LEA DX , MSGSUC 

INT 21H 

JMP EXIT 

again: 

MOV AH , 9H 

LEA DX , MSGFAIL 

INT 21H 

answer: /ANSWER Y/N 

MOV AH , 1H 

INT 21H 

CMP AL , 'Y' 

JE begin 
CMP AL , 'y' 

JE begin 
CMP AL , 'n' 

JE EXIT 

CMP AL , 'N' 

JE EXIT 

JMP ANSWER 

exit: 

MOV AH , 4CH 
INT 21H 

MAIN ENDP 

include procfile.asm 
END MAIN 


jJJJU : J j j jJ fl jJI 

iclw Int 21h 4-^JaLiLLl 5 -IjJJ 2Dh |*jl> (jj-uJsuJI ljj& 

; ^llll iJJjj pliaJJI 

TITLE Settime.asm 


Purpose: sets the System time using interrupt 21h 
function 2Dh 
Calling Registers : 


AH 

= 2D H 


CH 

: Hours (0 

. .23) 

CL 

: Minutes 

(0..59) 

DH 

: Seconds 

(0..59) 


Return Registers : 

AL = 00 if success to change the system time 
usage : INUNDEC procedure in procfile.asm 
update : 27/11/2000 


MODEL SMALL 









STACK 100H 
DATA 


LF EQU 

ODH 





CR EQU 

OAH 





PROMPT 

DB 

LF,CR, 

'Enter The 

Hour (0 .. 23) : ‘ 

?' 

MSG M 

DB 

LF,CR, 

'Enter The 

Minute (0 .. 59) : 

: $' 

MSG S 

DB 

LF,CR, 

'Enter The 

Second (0 .. 59) : 

: $' 

MSGSUC 

DB 

LF,CR, 

'Your time 

is changed.$' 


MSGFAIL 

DB 

LF,CR, 

'Your Time 

Is Not Changed. 

1 


DB 

LF,CR, 

'Do You Want To Try Again 

Y/N? 

MSGINV 

DB 

LF,CR, 

' Invalid Time...' 



DB 

LF,CR, 

'Do You Want To Try Again 

Y/N? 

HOUR 

DB 

' ? ' 




MINUTE 

DB 

' ? ' 





.CODE 

MAIN PROC 

MOV AX,@DATA 
MOV DS,AX 
begin : 

; DISPLAY PROMPT MESSAGE 
MOV AH , 9 

LEA DX , prompt 

INT 21H 

; Read The Hour 
CALL INUNDEC 
MOV HOUR , AL 

CMP AL , 23D 

JG begin 
@minute: 

MOV AH , 9 

LEA DX , MSG_M 

INT 21H 

; Read the Minute 
CALL INUNDEC 
CMP AL , 59D 

JG @minute 
MOV MINUTE , AL 
@second : 

MOV AH,9 

LEA DX , MSG_S 

INT 21H 

; Read The Second 
CALL INUNDEC 
CMP AL , 59D 
JG @second 

; Set Time using Function 2Dh 


MOV 

DH , 

AL 

; DH 

= Seconds 

MOV 

CL , 

MINUTE 

; CL 

= Minutes 

MOV 

CH , 

HOUR 

; CH 

= Hour 

MOV 

AH , 

2DH 



INT 

21H 




; IS 

DATE CHANGED ? 



CMP 

AL , 

00H 



JNE 

AGAIN 



MOV 

AH , 

9H 



LEA 

DX , 

MSGSUC 



INT 

21H 




JMP 

EXIT 




MOV 

AH , 

9H 



LEA 

DX , 

MSGFAIL 




again: 




INT 

21H 

answer: ; 

ANSWER Y/N 


MOV 

AH , 1H 


INT 

21H 


CMP 

AL , 'Y' 


JE 

begin 


CMP 

AL , 'y' 


JE 

begin 


CMP 

AL , 'n' 


JE 

EXIT 


CMP 

AL , 'N' 


JE 

EXIT 

exit: 

JMP 

ANSWER 


MOV 

AH , 4CH 


INT 

21H 

MAIN 

ENDP 



include procfile.asm 
END MAIN 


4JLL jjJIj 4_dl*JI jjJI oUJ jjj 4jjtko : JjjLjJI 

0—£ lJ-_Ijj OjJjLw L^ - p 4-oli£JI g S . o. ; i-oLoJI £)l pjl*-o ii-oLoJI t—cpliS c-ojlb-ll ^-uJsuJI lj-& 

4-o J . > . 'u * i .lIU SVGA £^jill i>o 4-oLoJI ) SjSljJl 3 L^-o 4—ooL>JI 4jliuil 4-oli£JI (jjjjlo 

1—c^jjLo t—3j—>JJ ASCII II j j.£J| 4_oLiS joi_j 'i'_|.> ( B8000h g_-o Ij_ ii 4^-oL>JI 


.l^-jic. 4jLcU!a i^uj—j I 4_jil>JI i—3j->JI OjJ 0 >- HjLl^ Attribute i—5j->JI 

CjL-AJlJI J J _ > -L 4 i i jj£I | ^oljj-Jlj ^ jo>gj| 4-*Jj 4-oj ^lS -lI ^ol^jJl 4-jjU-L (—3jj->o 4— 0 L 0 JI ^io 

^oUjj j»lj->0Lol 4j>jlii-ll 0JJ& ^-j. 0->-A'I i*J ^-oUjjJ 4_Jl*JI 4 -Cj-^JJ <Lu*u ccJLS-wLJI 4-*J ^JjLo (5ji*"^l 

0J-J& jljoijj (JJ->oJl t—3j->Jlo 4 —oLoJI 4-^J-o jojlj Oj-o ) Z ^Jj A 0-o t—3jj->JLo 4 -oLoJI s-^J-oj jo_^i 

<J --0 41_£JU*}il J—*J (>jJI 4jjA-0J ^-oUjjJI 5 -AjJI d-ojll 49 jA- 0J I Ljj^ flljj Cjlj -0 ^ J. 1 C 4-J-O^JI 

.JuAjuJI ^-oUjjJI 4ij^jLol ^jJI 0>ojJI -iboojj 4 - d ju JI 


: Write SjLmJlj J15 ~jIjJI 4j«J ; ^Jj^l 4 JLoj£JI 

program displayrun; 
uses crt,Dos; 
var 

hs, ms, ss, hunds,he, me, se, hunde : Word; 
ch:char; 

BX, Counter:integer; 
begin 

clrscr; 

TextColor(blue); 

TextBackground(white) ; 

GetTime(hs,ms,ss, hunds) ; 

FOR BX:= 1 TO 9 DO 
for ch:='A' to 'Z' do 

for counter :=1 to 2000 do 
write(ch); 



GetTime(he,me,se,hunde); 
writeln; 

writeIn('Started at ',hs, ' :',ms, ' :',ss, ' .' , hunds) ; 
writeln('Finished at ',he,':',me,':',se,'.',hunde); 
writeln('Run time is ',he-hs,':',me-ms,':',se-ss,'.',hunde-hunds); 
repeat until keypressed; 
end. 


;0j^jLw SjSljJI ojLixJIj J LJI ; 1-uLUI iHjjJaJI 

program displayrun; 
uses crt,Dos; 
var 

hs, ms, ss, hunds,he, me, se, hunde : Word; 

ATRIB,ch:BYTE; 

BX, Counter:integer; 
begin 

clrscr; 

TextColor(blue); 

TextBackground(white); 

GetTime(hs,ms,ss,hunds); 

ATRIB:=$17; 

FOR BX:= 1 TO 9 DO 
for ch:=65 to 90 do 

for counter :=0 to 2000 do 


BEGIN 

MEM[$B800:2 *COUNTER] :=CH; 

MEM[$B800:2 *COUNTER+l] :=ATRIB; 
END; 

{ write(ch);} 

GetTime(he,me,se,hunde); 
writeln; 


writeln( 

' Started 

at 

',hs,':' 

,ms,':',ss,' 

.',hunds); 

writeln( 

' Finished 

at 

',he, ' : ' 

,me,':',se,' 

.',hunde); 

writeln( 

'Run time 

is 

',he-hs, 

':',me-ms,': 

',se-ss, ' .',hunde-hunds) ; 


end. 


TiTle Disp asm : Fill The screen 
.MODEL SMALL 
.STACK 100H 
.DATA 


printCh 

dw ' ?' 

MSGS 

DB 

0DH,0AH,'Start 

Hs 

DB 

i 9 i 

Ms 

DB 

i 9 i 

Scs 

DB 

» 9 ' 

HSs 

DB 

i 9 i 

MSGe 

DB 

0DH,0AH,'Finish 

He 

DB 

» 9 ' 

Me 

DB 

i 9 i 

Se 

DB 

i 9 i 

HSe 

DB 

i 9 i 

MSGR 

DB 

0DH,0AH,'Run 


; I IaJ ) b ; 4 jJ(jJI IajjLJI 

Compute Runtime 


Time is $' 

Time is $' 

Time is $' 



.CODE 



MAIN 

PROC 



; initialization 


MOV 

AX , 0DATA 


MOV 

DS , AX 


; Get 

start time 


MOV 

AH,2CH 


INT 

21H 


MOV 

Hs , CH 


MOV 

Ms , CL 


MOV 

Scs , DH 


MOV 

HSs , DL 


MOV 

AX,0B800h ;color active display page 


MOV 

DS, AX 


MOV 

AH,17H 


MOV 

BX, 9 

DISPLAY ALL: 


MOV 

AL,4lh 

AGAIN 

l 


MOV 

DI, 0 



MOV 

CX,2000d 


; f i 11 

active display page 


FILL 

BUF: 

MOV 

[DI] , 

AX 

ADD 

DI, 2 


LOOP 

FILL 

BUF ;loop until done 


ADD 

AX,01H 


CMP 

AL,'Z' 


JLE 

AGAIN 


DEC 

BX 


JNZ 

DISPLAY ALL 


; Get 

finish time 


MOV 

AX , 0DATA 


MOV 

DS , AX 


MOV 

AH,2CH 


INT 

21H 


MOV 

He , CH 


MOV 

Me , CL 


MOV 

Se , DH 


MOV 

HSe , DL 



; display start time 

MOV 

AH , 

9 


LEA 

DX , MSGs 


INT 

21H 


XOR 

AX , AX 

MOV 

AL , 

Hs 

CALL 

OUTDEC 

MOV 

DL , 

1 . 1 


MOV 

AH , 2 


INT 

21H 

XOR 

r 

AX , 

AX 


MOV 

AL , Ms 


CALL 

OUTDEC 


MOV 

DL , ':' 


MOV 

AH , 2 


INT 

21H 

XOR 

r 

AX , 

AX 


MOV 

AL , Scs 


CALL 

OUTDEC 



2 


MOV DL , 

MOV AH , 

INT 21H 

r 

XOR AX , AX 

MOV AL , HSs 

CALL OUTDEC 
MOV DL , ' : ' 

MOV AH , 2 

INT 21H 

; display finish time 


MOV 

AH , 

9 

LEA 

DX , 

MSGe 

INT 

21H 


XOR 

AX , 

AX 

MOV 

AL , 

He 

CALL 

OUTDEC 

MOV 

DL , 

1 . 1 

MOV 

AH , 

2 

INT 

21H 


r 

XOR 

AX , 

AX 

MOV 

AL , 

Me 

CALL 

OUTDEC 

MOV 

DL , 

1 . I 

MOV 

AH , 

2 

INT 

21H 


r 

XOR 

AX , 

AX 

MOV 

AL , 

Se 

CALL 

OUTDEC 

MOV 

DL , 

1 1 

MOV 

AH , 

2 

INT 

21H 


r 

XOR 

AX , 

AX 

MOV 

AL , 

Hse 

CALL 

OUTDEC 

MOV 

DL , 

1 . 1 

MOV 

AH , 

2 

INT 

21H 



; display run time 
MOV AH , 9 

LEA DX , MSGR 

INT 21H 

XOR AX , AX 

MOV AL , He 

SUB AL , Hs 

CALL OUTDEC 

MOV DL , ' : ' 


MOV 

AH , 

2 

INT 

21H 


XOR 

AX , 

AX 

MOV 

AL , 

Me 

SUB 

AL , 

Ms 

CALL 

OUTDEC 

MOV 

DL , 

1 . 

MOV 

AH , 

2 

INT 

21H 


XOR 

AX , 

AX 

MOV 

AL , 

Se 



SUB 

AL , Scs 


CALL 

OUTDEC 


MOV 

DL , '.' 


MOV 

AH , 2 

INT 21H 


XOR 

AX , AX 


MOV 

AL , HSe 


SUB 

AL , HSs 


CALL 

OUTDEC 


; dos exit 

MOV 

AH,4CH 


INT 

21H 


MAIN ENDP 

Include procfile.asm 


END MAIN 
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